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BUYS THE MATERIAL NEEDED TO 
BUILD THIS HOUSE! 


Price Includes Blue Prints; Architect’s 


Specifications; Full Details; Working 
Plans and Typewritten Material List. 


OUR HOUSE DESIGN NO. 165. 
Is a modern cottage with all the conveniences on one floor In size it is 24 ft. wide by 33 ft. deep. It has a 
teception Hall, Large Living Room, Dining Room, Chamber, Large Bathroom and Kitchen. It is so arranged 
that it is easy to finish a couple of extra rooms’ in the attic at very sligat expense, Thisis one of the best 
cottages at the price that can be built. Will net handsome returns as an investment. Fifty other designs, 


We Save You Big Money on Lumber and Building Material! #0. fs: 


est concern in the 
world devoted to the sale of Lumber, Plumbing, Heating Apparatus and Building Material direct to on c ooneunn r. Noone 
else can make you an offer like the one shown above. We propose to furnish you everything needed for the construction of 
this building except Plumbing, Heating and Masonry material. Write for exact details of whrt we furnish. It will be in 
accordance W ith o our specifications, which are so clear that there will be no possible misunderstan ling. 


How We Operate Free Book of Plans 


We purchase at Sheriffs’ Sales, Receivers’ Sales and Maau- We publish a handsome, illustrated book containing designs 


facturers’ Sales, besides owning outright sawmills and Jum. of Houses, Cottages, Bungalows, Barns, ete. We can furnish 
ber yards, Usu:z ily when you purchase your building material the material complete for any of these designs. This book 
for the complete home shown above, elsewhere, it will cost is mailed free to those who corres tly fill in the coupon belo 
you from 5) to 60 per cent more than we ask for it. By our Even if you have no immedirte intention of building, we ad- 
direct to you” methods we eliminate several middlemen’s vise that you obtain a copy of our FREE BOOK OF PLANS. 
protits. We can prove this to you. It's a valuable book. 


What Our Stock Consists of Our Guarantee 


We have everything needed in Building Material for a build. This B company has a capital stock and surplus of over $1.00, 
ingof any sert. Lumber, Sash, Doors, Millwork, Structaral 000.00. @ guarantee absolute satisfaction in every detail! 
Iron, Pipe, Valves and Fittings, Steel and Prepared Koofing. If you buy any material from us not as represented, we will 
Our stock includes Dry Goods, Clothing, Furniture, Rugs, take it back at our freight expense and return your money. 
Groceries, etc, Machinery, Hardware, Wire Fencing—in fact, | We recognize the virtue of a satistied customer. We will in 
anything required to build or equip. | Everything for, the in every instance *“*Make Good.”” Thousands of satisfied 
rie customers prove this, We refer you to any bank or banker 
o wear or to eat, our carpen ) acto: 
bill for our low outimete, We will prove our ability to save | anywhere. Look us upinthe Mercantile Agencies. Ask any 


you mone WRITE US TODAY, giving a complete list of Express Company. Write tothe publisher of this publication. 
everyting ‘you ne Our responsibility i is unquestione d. 


We send you a set _of p!ons for the house de- 
$2. 00 Buys a Complete Set of Blue Prints scribed cbove, * luding the necessary specifica- 

tions ard complete list of material, transporta- 
tion charges prepaid, for the low cost of $2.00. This is only a deposit, a guarantee of good faith, and the proposition to you is 
that after receiving these blue prints, specifications and list of material, if you con plece an order with us for complete bill 
of material, we will credit your account in full for the $2.10 received, or we will allow you to return these plans, specification 
and list of materials to us and we will refund $1.50, there by making the total cost to you 50 cents, 


High Grade Bathroom Outfits! Hot Air Furnaces! _ Hot Water Heating Plants! 


The price of this |, Don’t let the con- We guarantee to save 
\ Bathroom Out- | tract for your hot air you 86 te 93 per cont ene 
fit $37.50. furnace until you get 
PI our figures. We will cut modern hot water heating 
aoa ma- plant for your home. We 


A your local dealer’s price in 
terial direct to half, Wecan furnish you a make you complete plans and in- 
structions, and he'p you out 


you at Bargain 

prices, Wehave complete equipment includ every way we possibly can. We 

ing pipes, registers, i ; 

> +e 1. | furnace; everything re- can you tools, Every plant 

Plumbing Materia Quired at price not much tacked by ovr guarantee bond. 
VWef rnish the material; you get 


Our’ Prices mean 8 | more than what an ordinary the plant installed, Cut out the 
e plan 


saving to you of 30 to } 1 . 
veating stove would cost you, 
60 per cent. Here is an illustration of a bath- |c mplete hot air heating belt dealer’ 8 poems and cut the cost in 

a 1ousands of our plants installed and 


room outfit we are selling at $37.00. Your - 
plumber would ask you about $60.00 for this plants $48.00 up. Get 


orking perfect! y 
same outfit. It is only one of many other jour heating catalog at once. Tells Ww rite toa: ay for cur dpocial Heating 
complete outfits that we are offering at prices | you all about it. Write us today. Weguaran-| Catalog. Tells all abo ut our heating proy 
ranging from $25.00 to $59.00. Our catalog | tee to save you money, We loan you tools. | sition. We can furnish Heating App aratue fof 
describes them in detail. Gctour priceson Pipe | We make you plans. Every heating plant we sell | any building, no matter how large. Tell us 
and Fittings. Write us today. lis backed by our guarantee bon i. your needs, 


t S | 0 tfit Modern Air Pressure Water Supply Systems at prices ranging 

a er upply u ts sapeecn $200, They are strictly new, fi st-class and complete 
ery detail. It makes no difference whether you live in the Send Th 

country, you can enjoy every city co ae de at little expense. Why not investigate this? We are re ady Us is Co nm 

to furnish you with all facts free of charge. All material fully guaranteed. We also have a c mplete ap 

stock of Pipe, Valves and Fittings at 40 to 60 pe rcentsaving. Gasoline engines at low prices, Chicago House Wrecking Co, 529 


bli ti Write for our Free Catalog. Fill in the coupon T saw this ad in Pop. Mec! 
ree u ca ons to the right and we will send such literature as best 

suits your needs, We publish a 1000 page mammoth cat- Zi intere: i 
alog fully illustrated, giving our business history and sh« wing all the vast line s of merchandise that am Interested) in—__ 
we have for sale. We buy our goods at Sheriffs’, Receivers’ and Manufacturers’ Sales. Ask fo vr Cat 
alog No, 539. Our Book on Plumbing and Heating Apparatus contains 150 pages of useful information, Name __ ae 
Our free **Book of Plans’’ is described elsewhere in this advertisement. 


CHICAGO HOUSE WRECKING CO., 35th and Iron Sts., Chicago 
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AUTOMOBILE TIRES WITHSTAND 
INTENSE HEAT 


Garage and $50,000 Worth of Automobiles Wrecked by Fire, Though Tires Are Undamaged 


T is generally known that tires used 

on racing automobiles in long-dis- 
tance contests are obliged to with- 
stand great heat caused by friction 
against the roadway, but that tires can 
be subjected to the intense heat of 
flames and remain intact was demon- 
strated in a recent garage fire in Cin- 
cinnati. 

There were 25 cars, valued at 
$50,000, in the building at the time of 
the fire. The woodwork on most of 
them was burned, the glass in the 
wind shields of every one being broken 


by the heat. Exploding gasoline 
wrecked the engines and transmission 
mechanisms. But the tires were found 
intact when the blaze had been finally 
extinguished. That this unusual con- 
dition prevailed was due to the low 
combustion of the tires. Automobile 
men account for this by the fact that 
the ingredients used to make up a 
heavy, tough auto tire contain little 
pure rubber, and when the tires have 
been used for a while, they become 
hardened by mud and water and are 
almost non-combustible. 
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AUTOMATIC PHOTOGRAPH 
PRINTING MACHINE 


An automatic photograph printing 
machine, built on the lines of a job 


Prints Photographs by the Hundred 


printing press, is one of the latest nov- 
elties in photography. The print is 
exposed by pressing down the handle 
shown in the illustration, the time of 
exposure being regulated by an adjust- 
able gauge which allows an exposure 
of from one second to as long as re- 
quired. It is claimed that 1,000 prints 
have been made from one negative in 
45 minutes. 


SWISS MAKE WATCH DIAL OF 
GROWING FLOWERS 


A watch that keeps excellent time 
though its dial is made entirely of 
growing flowers was presented to 
President Fallieres of France on a re- 
cent visit to Bern, Switzerland, one of 
the centers of the watch-making in- 
dustry of the world. It has been placed 
in the garden of the Elysee palace. The 
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dial is 6 ft. in diameter and is a mass 
of violets, anemones, pansies and asters. 
The hands are long beds of beautiful 
blossoms of a different color from the 
face of the clock, and the Roman figures 
are of a still different color. All the 
flowers are growing in boxes of fine 
mould. The movement is one of the 
most famous of Swiss manufacture, and 
the mechanism has been so delicately 
balanced that its makers declare it will 
keep time with the accuracy of a chro- 
nometer. 


THE BENCH MARKS OF THE 
GEOLOGICAL SURVEY 

The reports of the U. S. Geological 
Survey show that since 1897, when 
Congress authorized the work of de- 
termining elevation above sea level 
and the setting of bench marks, over 
200,000 miles of spirit leveling have 
been run by that bureau alone, in con- 
nection with which more than 24,000 
substantial metal bench marks have 
been set. 

One of the types of bench marks 
used by the survey is shown in the il- 
lustration. The tablet is 334 in. in di- 
ameter with a stem 3 in. long. They 
have been cast of brass, aluminum, and 
recently of aluminum bronze, and are 
used whenever substantial masonry 
structures, large boulders, solid rock, 
and rock or cement posts are avail- 


ELEVATION 
SEA 


Bench Mark Tablets Used by Geological Survey 


able. Drill holes are made for the 
stems, which are fastened therein with 
cement. 
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AUTOMOBILE KITCHEN OF THE UNITED STATES ARMY 


Tests are being made by United 
States troops on the Pacific coast of 
an improved type of rolling field 
kitchen, designed to feed the men in 
the field and on the march. 


At present, the kitchen is mounted 
on a 60-hp. automobile truck, equipped 
for service over the roughest country, 
and the average cost for motive power 


The kitchen, which has 
been tried out extensively 
while mounted on an es- 
cort wagon and hauled by 
four mules, given 
good service, and the of- 
ficers in command praise 
the device. 

Fireless cooking is one 
of the features in prepar- 
ing meals on the kitchen, 
and the’ vehicle is 
equipped with a sufficient 
number of airtight com- 
partments to prepare the 
rations for two com- 
panies of infantry or 
troops of cavalry. The 
entire equipment consists 
of these fireless compart- 
ments, a large improved 
field range with hot water 
attachments, a large tank 
for carrying hot water and 
compartments for meat 
and utensils. 


The kitchen is intended 
to prepare the food for 
a battalion of infantry or 
squadron of cavalry, a total of about 
three hundred men. The meals for two 
companies are prepared, brought to 
boiling on the range and then are put 
into the asbestos lined compartments 
on the rear of the platform. The ra- 
tions for two more organizations are 
next cooked on the range until done. 

It has been found that many 
articles of food, which enter into the 
army ration, such as beans, rice, mush 
and all farinaceous foods, are cooked 
better in the fireless compartments 
than in the company kitchen of the 
average army post, and that cc ‘fee 
made in this way is far superior on 
account of its freedom from the oily 
taste produced by long boiling. 


Designed to Furnish Troops with Well-Cooked Food in Camp and 


on the March 


so far has been one dollar per day, 
with gasoline at 25 cents a gallon. 
The truck and kitchen were used by a 
battalion of the Eighth Infantry on 
its 200-mile march from the presidio 
of Monterey to the maneuver camp at 
Atascadero. Here it was turned over, 
for further tests, to various commands 
of cavalry, infantry and field artillery. 

The kitchen is the invention of Capt. 
Frederick Stopford of the coast artil- 
lery corps, post commissary at the 
presidio of San Francisco. The War 
Department has set aside $5,000 for 
the construction and testing of the 
equipment, and reports on its effi- 
ciency are to be sent to the chief com- 
missary of the army. 
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RUNNING A RIVER UNDER A RIVER 


One of the remarkable features of the 
Yuma project of the United States 
reclamation service is the immense 
concrete siphon which will carry the 
water from the diversion dam under 
the bed of the Colorado River from 
California to Arizona. 

This concrete siphon has an inside 
diameter of 14 ft., and is in the shape 
of two concrete shells or caissons, one 
on each side of the river, extending 
straight down to a depth, when com- 
pleted, of 150 ft. These will be joined 
by a tunnel running through the sand- 
stone 100 ft. below the river bed, and 
the volume of water which is thus car- 
ried under the Colorado would equal 
that of a full sized river. 

The intake of the siphon on the Cali- 
fornia side will be 2 ft. higher than the 
outlet on the Arizona side, so that the 
water will rush through at the rate of 
8 ft. per second. 

The illustration shows the interior 
of the caisson on the Arizona side, look- 
ing down from the mouth, and gives a 
good idea of the manner of sinking this 
tube of concrete. A circular steel cut- 
ting edge forms the base of the cais- 
son wall and this has a beveled surface 


which forces the loose rock and gravel 
toward the center. 

At the time this picture was taken, 
the method of excavating was a pick 
and shovel gang working in a foot or 
so of water and filling an iron bucket 
that was taken up witha crane. Later, 
as the depth increased and the forma- 
tion became harder, miners were sent 
down to blast the sandstone, and the 
crushed rock was removed by a clam- 
shell bucket. As the water became 
deeper, it was necessary to send down 
a diver to do this mining work and a 
professional marine diver was engaged 
for the purpose. 

After each blast the caisson drops 
a trifle, then with the removal of the 
muck from the core, the massive struc- 
ture gradually settles. Steel forms are 
clamped to the top of the caisson and 
when it has sunk about three or four 
feet, the forms are unclamped, raised 
about the same height, clamped again 
in place and filled with concrete. 

About 55,000 acres of arid land on 
the Arizona side will be irrigated by 
means of this siphon, although this is 
no more than about a third of the total 
area to be reclaimed by the project. 


SIX-PASSENGER AEROPLANE 


The six-passenger aeroplane designed 
by Lieut. J. W. Seddon, of the British 
navy, is designated as a tandem biplane, 
and embodies several structural fea- 
tures entirely new. Hoops of steel tub- 


ing take the place of ordinary wing 
framework and bracing wires. The 
machine weighs 2,000 lb., has a plane 
area of 1,000 sq. ft., and will be driven 
by two 80-hp. engines. 


A Giant Aeroplane 
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Searching for the Dead among the Ruins 


HE extensive plant of The Los Angeles Times was completely destroyed and 20 persons 

killed by the explosion of dynamite bombs during the early;morning hours of October 

1. Death’s heaviest toll was taken from the composing room under which the bombs were 

placed. Personal enemies of General Harrison Grey Otis, editor and proprietor of The Times, 

who has waged a bitter fight against union labor, have been charged with the crime. The 

unions disclaimed responsibility for it, and joined in the offer of a reward for the arrest of 
the perpetrators, made by General Otis, and the city and state. 


Broadway Side of The Los Angeles Times Building after the Explosion and Fire 
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THE FIRST AVIATION CHRISTMAS 


By E. E. NORTH 


HE whirr of the aeroplane pro- 

peller has replaced the tinkle of 
sleigh bells as a warning of Santa Claus’ 
coming, and 1910 will go down in his- 
tory as the first year to have an “Avia- 
tion Christmas.” In the toy shops 
throughout the world, where genius 
is working overtime to devise things 


to amuse and educate 
children, the most skill- 
ful artisans have been 
busy for months turning 
out new toys, and most 
of these have been aero- 
planes. 

There is scarcely a 
form of air craft that will 
not be seen in all sizes 
and at all prices, in the 
stores. There will be bi- 
planes and monoplanes, 
dirigibles and kites, ma- 
chines that fly by them- 
selves, that actually 
mount in the air from the ground and 
speed 150 yd. or more without other 
support than their own planes. 

All of these machines are practical 
models; they will all ly in some way 
or other. It is only the more expen- 
sive models that support themselves 
while aloft, but the power of the pro- 
peller has much to do with sustaining 


Exact Model of A:.toinette Monoplane Made 
in France, Has Silk Wings and Aluminum 
Frame—Note the Rubber “Engine” Which 
Furnishes Power 


the flight of those that must be sus- 
pended from the ceiling or the chan- 
delier by a cord, as 
these machines, which 
cost as little as 25 cents, 


widen their radius of 
flight by the  clock- 
work or electric 


mechanism which 
turns their pro- 
pellers. 

practical 
airships, real 
fliers, range in 
price from $5 to 
$25 and are made 
of silk and alu- 
minum or cotton 
cloth and wood, 
according to the 
price. One of the 
most interesting 
and instructive is 


a biplane that the 


purchaser must 
assemble himself. 
This machine 


sells for $5 and its planes are 31% ft. 
in length. The parts, all neatly packed 


in a small flat box, consist of the cloth 
covers for the planes, cord and wire 
springs for bracing, four wheels, a 
hundred or more slender pine sticks to 
be joined together with brass binders, 
a 10-in. propeller and an “engine.” The 
“engine” is of the same kind in all 
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these aeroplanes. It 
is simply a number 
of long strands of 
rubber, bunched to- 
gether, one end of 
which is firmly fas- 
tened to the frame- 
work, while the other 
is attached to a swiv- 


el hook connected 
with the propeller 
shaft. The rubber is 


twisted tightly by 
turning the propeller 
from 100 to 200 times. 
With the “engine” 
thus wound up, the 
machine is placed on 
the ground and the 
operator loosens his 
grip on the propeller. 
The blades begin to 
whir at so rapid a rate 
that they seem a 


mere blur, send- 
ing the machine 
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The Newest Thin 
Features o 


in Baby Dolls with 
Human Infant 


along the ground be- 
fore it darts into the 
air. On the more ex- 
pensive machines, for 
instance, the model of 
an Antoinette mono- 
plane, with wings 
made of silk and 
aluminum 4 ft. from 
tip to tip, there are 
three bunched strands 
of rubber used with 
their ends attached to 
gears that operate the 
propeller. Some of 
the monoplanes have 
two propellers. The 
dirigibles are all of 
the type that must be 
suspended by a cord, 
and there is one that 
is dismounted and 
packed in parts to be 
assembled by the pur- 
chaser. 
While aviation 


a foot or 


two 


has given the 


Model Biplane as it Comes Packed, and What it Looks Like after it is Assembled 
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toy - makers 
an exceptional 
opportunity to 
exercise their 
skill and inge- 
nuity, there is 
a general 
opinion 
among them 
that this year 
will not wit- 
ness the cre- 
ation of any one toy 
or mechanical con- 
trivance that will 
outsell all others, as 
did the famous 
“Teddy Bear.” The 
appearance and rise 
in popularity of the 
“Teddy Bear” is one 
of the most remark- 
able events in toy- 
making history. 
“Teddy Bears” were 
known to the trade 
and had a fairly good 
sale before they be- 
came a “craze.” But 
even after this had 


subsided, a 
steady de- 
mand for the 
fuzzy little 
animals has 
made them as 
much a staple 
in the t 
trade as the 


The Toy Pay-As-You-Enter Electric Car Model, Showing 
Improved Contact Shoe on Third Rail 


Boy and Girl “Character” Dolls with Faces That 
Are Exact Reproductions of a German Boy and Girl 


dressed doll, 
not alone in 
the United 
States, but through 
out the civilized 
world. No real suc- 
cess has followed 
the attempts of the 
toy-makers to cre- 
ate a stccessor for* 
the bear, although, 
in England, they 
have lately had a 
competitor in a toy 
dog modeled afte: 
the late King Ed- 
ward's favorite ter- 
rier “Caesar.” 
Peary’s expedition 
to the North Pole 
has furnished the 
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idea for a new educational toy, or 
rather set of toys, that belongs in a 
class with the lead soldier. It comes 
in various sizes at various prices, de- 
pending upon the number of figures 
it contains. A model of the Peary ship 
“Roosevelt,” is found in every set with 
such number of sleds, igloos, Eskimos 
and explorers as the purchaser’s fancy 
demands or his purse can afford, a 
good set bringing as much as $7.50. 
Another educational toy, first mar- 
keted a year or so ago but greatly im- 
proved for the 1910 season, is designed 
for the youthful metal-worker, the em- 
bryo engineer. This toy, made in Ger- 
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manufacturer must first improve and 
bring up to date the staple articles of 
a preceding season before he ventures 
into the making of a novelty of uncer- 
tain popularity. The miniature rail- 
roads exemplify this. The third- 
rail electric road has been brought 
completely up to date. In addition to 
the solid vestibule trains with fur- 


nished sleepers, diner and observation 
cars, which were made in less perfect 
form last year, there now appears the 
“pay-as-you-enter” street railway car, 
equipped for the third-rail contact ; and 
the electric motors in the cars have 
In the new models, 


been simplified. 


Toy Submarine Boat Which Actually Moves under Water, Propelled by Clockwork Mechanism 
Weighs Eight Pounds; Costs $20 


many, consists of an assortment of 
steel, iron and brass in various lengths 
and shapes which can be assembled 
into a large number of models. There 
are several sets of brass cogs or gears, 
with car wheels and bent steel rods, to- 
gether with two large boxes filled with 
brass screws, nuts and rivets. A book 
of instructions accompanies the set and 
gives a long list of possible combina- 
tions, which include bridges, aero- 
‘planes, framework for buildings, and 
almost anything that can be made of 
structural steel. The price of this toy 
ranges from $2 for the smallest set to 
$45 for the largest. 

The class of specialties that comes 
under the general heading of me- 
chanical toys is—except for the air 
craft—almost barren of novelties this 
year. This condition has its natural 
explanation in the fact that the toy 


the contact shoe has been made very 
broad, and the motor is mounted on 
extra heavy trucks, as can be seen be- 
neath the rear platform in an illustra- 
tion of the car. The “pay-as-you- 
enter” type, which sells for $13.50, is 
equipped with transparent celluloid 
windows for sides and vestibules, slid- 
ing doors and an electric headlight. 

One really new thing is a submarine 
boat which actually travels under 
water. The boat is propelled by clock- 
work, being fitted with a very heavy 
spring motor. The keyhole where the 
motor is wound up is fitted with a 
watertight cover. The boat, weighing 
about 8 lb., is made of steel and iron, 
and the best type sells for $20. 

While the “Chanticler” vogue has 
had its influence on the manufacture of 
dolls, the output has been exceedingly 
meager, and the chicken effects are not 
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the real novelties of the trade. The 
new things are found in the so-called 
“character” dolls and in the Russian 
nested type. The latter is an extraor- 
dinary example of the toy-maker’s 
skill. In outward appearance resem- 
bling the nested toys of the Chinese 
and Japanese, this Russian article 
shows more careful and patient work- 
manship, and while the Orientals are 
content to carve a nest of six or eight 


features, coloring and expression, all 
being faithfully copied from the faces 
of living models. They can be pur- 
chased dressed or undressed in all 
sizes, and while but a few types were 
made last year, this season offers an 
almost endless variety. They sell for 


from 50 cents to almost any price the 

purchaser will pay, and range in size 

from 4 in. to the size of a real baby. 
Building blocks made of cork have 


One of the Structural Metal Working Sets ond Bette and Aeroplane Models Constructed by Youthful 
ngineers 


units, the Russian doll can be had 
with as many as 23 separate figures, 
ranging in size from 10 in. to 14 in., 
and each making one complete doll. 
The largest doll, with 23 parts, sells 
for $25. 

The character doll has been greatly 
improved for the new season, a large 
number of character faces having been 
added. This doll is in a class by itself. 
Instead of the conventional expres- 
sionless doll face, it ‘s given human 


been fashioned in Germany to meet 
the objections made against the 
cement blocks, that were a novelty 
several years ago. The heavier blocks, 
while indestructible, are considered 
undesirable because sometimes they 
scrape the varnish on floor or table 
and can be used as effective missiles 
by a mischievous child. There has also 
been devised a new nested block, the 
figures of which are perfectly plain. 
They contain both animal pictures and 
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alphabets. The youngster aspiring to 
become a municipal engineer may have 
at his disposal cities and towns of va- 
rious sizes, made of cardboard, to be 
put together as he thinks fit. These 
are elaborations of systems devised by 
the toy-makers several years ago. 
But all these things are over- 
shadowed by the flying-machines. The 
makers have devoted much of their 
time and capital, as have also the 
dealers, to this exploitation of aviation, 
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and they all expect to reap a harvest. 
However, as one dealer expressed it, 
no one can tell just what will happen. 
The little folks, on whose fancy de- 
pends the success of all this work and 
thought, may not like aeroplanes and 
dirigibles—they may remain faithful 
to the doll and the drum, and then the 
men who have put money into these 
things, will be where they had hoped 
to send their flying-machines—up in 
the air. 


A NATURAL 


An ingenious rancher in the neigh- 
borhood of Mecca, California, has made 


Incubator Suspended in Well 


use of a flowing well on his desert 
homestead which has an unvarying 
temperature of 103° F. As he was in 
the poultry business in a small way, he 
decided to test the incubating possibili- 
ties of his well by suspending a bucket 
in it with a setting of eggs, 15 in num- 
ber. Every day he would turn the eggs 
over to equalize the temperature, and 
on the 21st day his patience was re- 
warded when he heard the sound of 
little chicks peeping in the bucket and 
found that all the eggs had hatched. 


INCUBATOR 


A galvanized iron incubator was es- 
pecially built for this purpose and the 
accompanying diagram shows its de- 
sign. It is 2 ft. long, 18 in. wide and 
6 in. high, fitted with two air pipes and 
a chimney-like ventilator with a cover 
12 in. high. 

A little sand was put in the bottom 
of the incubator before placing the eggs 
in it, and then it was simply set in the 
cement box built around the well so 
that it was two-thirds submerged, al- 
lowing the warm water to circulate 
about it. 

Although later attempts did not make 
the perfect score of the first test, 96 out 
of 100 hatched. Success with this nat- 
ural incubator has encouraged the 
rancher to go into the poultry business 
on a large scale and he expects his in- 


Lid 


The Galvanized Iron Incubator 


cubator to hatch several thousand eggs 
this fall. 
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\Vithout the ac- 
companying 
waterfall illustra- 
tion, it would be 
dificult for the 
reader to venture 
a guess as to the 
purpose of the 
seemingly tangled 
pile of scaffe iIding 
shown in the up- 
permost  illustra- 
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The Scaffolding Skeleton and the Finished Waterfall 


tion. Atfirst 
glance, it looks 
more likethe 
work of a cyclone 
or hurricane than 
of skilled Japanese 
carpenters. 

The waterfall is 
one of the attrac- 
tions of an amuse- 
ment park in 
Tokyo. 
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A SLED MERRY-GO-ROUND 


During the cold winters in northern 
Germany, ice sports play a prominent 
part in the amusement of the children, 
a group of whom may be seen in this 
illustration enjoying a whirl on an ice 
merry-go-round. 


A vertical shaft or stake, provided 
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WINE 2,000 YEARS OLD 


In the course of excavations in Saint 
Seurin, an old Roman cemetery at Bor- 
deaux, an enormous sarcophagus was 
uncovered, which, according to the 
archeologists, dates back to the first 
century of the Christian era. Beside 


the skeleton was found a glass vial 


Winter Fun in Northern Germany 


with a couple of old cart-wheels, is in- 
serted in a hole in the ice. One wheel 
acts as a turning base and prevents the 
shaft from sinking into the pond, and 
the other forms a support for the long 
sweep attached for propulsion pur- 
poses. The sleds are made fast in a 
string to the long end of the sweep, 
which, turned at a trot, causes the sleds 
to fly over the ice at a high speed. 


CAn English chemist claims to have 
discovered a new malleable alloy of 
aluminum which has but one-third the 
weight of brass, the strength of steel, 
and can be produced in large quantities 
for commercial uses, 


about 17 in. long and of a shape hith- 
erto unknown. It contained residue, 
which, when analyzed by an expert, 
revealed traces of tannin. This, and 
other circumstances, unquestionably 
proved that the vial had contained 
wine. 

The shape of the vessel gave evi- 
dence of Syrian origin. At that time 
the commercial intercourse between 
Syria, the wines of which were much 
appreciated, and the whole Bordeaux 
region was lively. 


CA grandfather’s clock that is 7 ft. 
high and made entirely of crystal, has 
just been finished by a London clock- 
maker for an Indian prince. 
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THE MOTOR-DRIVEN WARSHIP OF THE FUTURE 


Naval experts 
all over the world 
are awaiting 
eagerly the result 
of the action of 
the British 
admiraltyin 
ordering inter- 
nal combustion 
engines for one of 
its new unarmor- 
ed cruisers. The 
vessel is to be be- 


room for fuel. It 
is pointed out that 
engines of 16,000 
hp. would have a 
weight of 1,105 
tons against 1,585 
tons for steam en- 
gines, and that 
w hile the latter 
type would oc- 
cupy 7,250 sq. 
the internal com- 
bustion engine 


tween 4,500 an d Torpedo Boat Built to Test Internal Combustion for would occupy but 


6,000 tons dis- 
placement, and its 
behavior during the trials will form the 
basis on which will rest the future of 
this type of engine in naval warfare. 
The English gas-engine experts are 
jubilant over the action of the authori- 
ties and believe that it marks a revolu- 
tion in naval engineering. They point 
to the success attained with small ves- 
sels of this type, a small motor torpedo 
boat having shown one-third greater 
speed on one-half the weight of fuel, 
giving a sailing radius two and a half 
times greater than a steam-propelled 
vessel of the same type and displace- 
ment. 

But the principal question to be 
solved is whether or not the multipli- 
cation of power necessary for a 20,000- 
ton battleship will show a proportion- 
ate saving of space by the reduction of 
the amount of machinery and storage 


Naval Vessels and Gas Producer Engines of 
H. M. “Rattler.” 


5,850 sq. ft. 
English en 
neers have spent some months study- 
ing the installation of gas-producer en- 
gines on the old gunboat “Rattler.” 
This ship is of 715 tons displacement. 
She was fitted with internal combustion 
engines after she had been placed out 
of commission as a part of the regular 
fleet, and has attained a speed of 10 
knots an hour. Her engines have five 
independent cylinders, each 20 in. in 
diameter, which give her 500 brake 
horsepower. She has been run 2,000 
miles at an average of eight knots an 
hour. In space and weight, between 
25 and 30 per cent is saved compared 
with the steam engines with which she 
was equipped before. With the old 
engines, four engineers and 13 stokers 
were required. Under present condi- 
tions only three engineers and four 
producer attendants are needed, and 
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1 and 2—Admiral’s Quarters 16 and 17—Hospital 
3—Aeroplanes 18-21—Crew’s Quarters 
4-9—Warrant Officers’ Quarters and Lifeboats 22—Submarine. 
10—Wireless Operator’s Room 23—Stern Torpedo Room 
11—Chart Room 24—Armory 

12—-Petty Officers’ Quarters 25-27—Ammunition 
13—Drill Deck 28—Provisions 


14 and 15—Officers’ Quarters and Ward Room 
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29—Ammunition 37 and 38—Ammunition 
30—Dynamos 39 and 40—Mines 
31—Forward Torpedo Room 41—Torpedo Stores 
32—Storeroom 42— Boatswain's Stores 
33—-Dynamos 43—Carpenter 
34—_Ammunition 


44 and 45—Provisions 
35 and 36—Gas Engines 46—Conning Tower 
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their work is to watch the engines and 
the indicators from the bridge and to 
charge the gas producer with anthra- 
cite coal every two hours, only hard 
coal being suitable for this purpose. 

That a complete change of the in- 
terior and deck arrangement of a bat- 
tleship would be possible is easily con- 
ceived. By the reductions possible in 
its fuel-storage space, in the engine 
room and the quarters for the engineer- 
ing and fireroom forces, space would be 
given for increasing the size of the 
magazines and for stowing aeroplanes 
and submarines, both of which the bat- 
tleship of the future may carry as part 
of its regular equipment. 

The abolishment of funnels and 
stacks would clear the deck of every- 
thing except the turrets or barbettes 
for the guns and a single mast which 
could serve to support the fire-control 
station with its range-finder, the con- 
ning tower, the wireless antennae and 
signal apparatus. Under these condi- 
tions, a vessel could be designed with 
a broadside fire including every gun 
on deck, which, in the case of the 
20,000 ships would be 12 of the heaviest 
guns used on battleships. 

Whatever the boundless possibilities 
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opened by the success of the internal 
combustion engines may be, however, 
it is not possible that all of the old type 
of ships will be cast aside. On this 
subject Percival A. Hislam, in The 
London Graphic, writes: 

“It goes without saying that we shal! 
be told that gas engines will render all 
steam-propelled ships obsolete; but it 
will be as well to remember that the 
‘Dreadnought’ did the same thing ac- 
cording to the same sources of infor- 
mation five years ago, and that we still 
have 46 pre-Dreadnought armored 
ships in full commission. At the same 
time, what a marvelous half-century 
of naval development this will appear 
when its full history comes to be writ- 
ten! Iron displaced wood and steel has 
succeeded iron. Sails and spars have 
disappeared, ousted by the steam en- 
gine; and when the steam engine 
reaches perfection in the turbine, it, in 
turn, finds itself challenged by internal 
combustion. Muzzle-loading guns 
have gone; torpedoes, submarines, air- 
ships and wireless telegraphy have 
come. How long, we wonder, will it 
be before electricity throws the whole 
of our latest developments into the 
limbo of the obsolete?” 


MICROPHOTOGRAPHIC APPARATUS 


The wonderful microphotographic 
apparatus is being used with remark- 
able success in the metallurgical 
branch of the physical department at 
Neubabelsberg, near Berlin, in ascer- 
taining the structure of metals and 
their alloys. As the name implies, the 
apparatus is a combination of the mi- 
croscope and camera, and photographs 


of metal filings, magnified as high as 
2,500 times, can be taken with it. 

Heretofore, alloys were tested by 
studying their structure at a broken 
surface, but with this apparatus, it is 
possible to determine quickly whether 
the alloy is well made or overheated 
and useless—a matter of great im- 
portance. 


Common White Iron 
Magnified 2,500 Times 


Microphotographic Apparatus 


Various Metals Magnified 
500 Times 
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THE AEROPLANE VS. THE BATTLESHIP 


FROM THE AIRMAN’S VIEWPOINT 


By VICTOR LOUGHEED 
Author of *‘ Vehicles of the Air’’ 


SINCE the publication, in the September number of Popular Mechanics, of Captain 
Richmond P. Hobson's article minimizing the importance of the aeroplane as a 


factor in naval warfare, the editor has received scores of letters on.the subject, mani- 
festing a vivid and general public interest in the impending adaptation of the flying- 


machine to military and naval operations. 


A great number of experts differ with the 


naval constructor, and space is given this month to the other side of the question, 
written by an authority whose close touch with the subject of aeronautics qualifies him 


to render an expert opinion from the aviators’ viewpoint. 


The reader should remem- 


ber, however, that the issue involved must not be regarded as one merely between 
individuals holding opposite opinions. Many contend, and the marvelously rapid devel- 
opment or aeronautics strongly suggests, that the aeroplane is destined to revolutionize 
warfare—perhaps to make war, the war of blood and destruction, obsolete, and thus 


prepare the world for a millennium of peace. 


Whatever may be the outcome, the 


subject is of the profoundest importance to every thinking man and especially to those 


ISTORY is full of examples in 

which one power has succumbed 

to another because the opponent was 

more alert, and quicker to grasp the 

significance and to make practical ap- 

plication of the latest developments in 
war machinery. 

The great Napoleon owed his ini- 
tial successes chiefly to the fact that he 
was above everything else a great ar- 
tilleryman. He did not merely revise 
tactics, he devised new tactics for 
this new arm of the service, which at 
that period was only just coming into 
practical form. 

Nothing more appalling can _ be 
imagined than that some far-seeing, re- 
sourceful nation, wholly untrammeled 
by traditions, should effectively seize 
upon the latest mechanical improve- 
ments that lend themselves to the 
waging of war, and in some great con- 
flict terribly surprise its less resource- 
ful opponent. The recent Russo-Jap- 
anese war is a significant example. 

Regardless of the reluctance with 
which ancient ideas disappear from a 
modern world, it must be admitted 
that the waging of all warfare now de- 
pends for a successful outcome—that 
is to say, for victories—upon the devel- 


who have in charge the welfare of nations. All the facts should be known and weighed. 


opment of machinery for the destruc- 
tion of life and property, and the per- 
fection of organizations for making 
the most safe and effective use of such 
machinery. 

Advocates of a large navy, urging 
the construction of great battleships 
at enormous public expense, hold that 
any abatement of the national activity 


in the acquisition of these floating 
monsters would mean disaster. The 
writer will endeavor to suggest that 
the continued expenditure of mil- 


lions upon millions of dollars in the 
construction of the costliest fighting- 
machines that ever have been pro- 
duced—which in the very near future 
it is likely to prove easy to destroy by 
the attacks of comparatively inexpen- 
sive aeroplanes—is a folly so great 
that its continuance is likely to be of 
the most serious menace to the nations 
that are so shortsighted as to persist 
in it. 

In appraising the menace of 
plane versus battleship, it is neither 
logical nor reasonable to consider the 
problem so simple as the mere attack 
of one aeroplane upon one battleship. 
Battleships, as Captain Hobson points 
out, “cost as high as $12,000,000, and 
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Latham, in an Antoinette rt Flying over the Shipping in the Harbor of Havre, France, 


Suggesting How Small a Target Such a Machine Makes at a Moderate Elevation 
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are still rising.” The best modern 
aeroplanes cost on an average not to 
exceed $6,000 each, and their cost is 
rapidly lowering. Two thousand aero- 
planes, therefore, cost no more than 
one battleship—besides which they re- 
quire few more men to operate them 
than is required for the crew of a sin- 
gle vessel. 

The prospect, then, becomes one of 
cost against cost, of national resources 
pitted against national resources, the 
vital difference being in the particular 
weapons of defense and offense on 
which each nation may elect to make 
the expenditures. And for the one 
that chooses the flying-machine there 
impends a prospect of success that is 
not so much comparable to the sugges- 
tion of a single “eagle attacking a 
lion” as it is to that of smaller winged 
animals in swarms attacking a crea- 
ture perfectly capable of making ef- 
fective resistance to a few of its ene- 
mies, but helpless against them in 
numbers. 

This idea, followed through, quickly 
suggests that aerial vehicles, far from 
being helpless, may prove in numbers 
as effective against the battleship as is 
a swarm of mosquitoes against cattle 
floundering through a swamp, or a 
nest of hornets against a man with a 
rifle. This crux of the question of air- 
ship versus battleship is the conclusive 
answer to the argument that “the size 
of the battleship has increased and will 
continue to increase.” For just as the 
battleship increases in size, so, and 
even more in proportion, will it in- 
crease in cost. And since the aeroplane 
will decrease in cost, so must there re- 
sult a constant increase in the number 
that it will be practicable to pit against 
the battleship. Indeed, by far the most 
serious count in the indictment against 
the battleship is this most weighty fact 
that its cost is so enormous as to con- 
stitute a serious drain on the resources 
of even the most prosperous nations. 

Thus, in every respect, it must ap- 
pear that, limited in their field of 
operation, tremendous in their cost, 


and serving a purpose that they will 
cease to serve, it can be a matter of 
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only a few years before these great, 
complicated, and cumbersome mecha- 


nisms of war will commence to 
recede into the limbo of forgotten 
things. They must surely take their 


final place with the other extrava- 
gances and follies of progressing man- 
kind—with such other colossal extrav- 
agances of human effort as the 
pyramids—like them wonders of a 
world, but regarded as such more be- 
cause of their uselessness and worth- 
lessness than of such downright effi- 
ciency and effectiveness as pertains to 
the irresistible advance of the inex- 
pensive, developing and wonderfully 
promising vehicles of the skies. 

An additional reason why govern- 
ments should expend from the appro- 
priations of their military and naval 
departments for aeroplanes is the uni- 
versal utility of these machines, con- 
sidered as fighting devices. Unlike the 
battleship, an identical type of aero- 
plane can be built suitable for waging 
war over either sea or land, with no 
special regard to the difference in con- 
ditions. 

To assume that a battleship can ab- 
sorb the flying-machine and fight aero- 
planes with aeroplanes is dismissing, 
not resolving, the question of ‘airship 
versus battleship. Fighting between 
aeroplanes is a certainty of the future, 
and what constructions and tactics will 
prevail is for the future to determine. 
But that a battleship can serve better 
as a base for such war aeroplanes than 
some base that is not a battleship, is to 
contend that a mechanism not special- 
ly developed for a given purpose is 
better than one that is developed for 
that special purpose. 

To assume that the “offensive power 
of the aeroplane . . . is almost 
negligible” is to court an obsession 
with the present status that will defeat 
even a most moderate insight into the 
future. All the probabilities are that 
the offensive power of the aeroplane 
of the future, and even of the present, 
is as much underrated as the defensive 
and offensive power of the battleship 
against aerial craft is overrated. 

In this connection there are many 
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DUBONNET IN A TELLIER MONOPLANE 


Flights at speeds in excess of 70 miles an hour have 
already been made with this type of machine. The 
vol plane which pilots can execute with this mono- 
plane would disconcert the most expert gunner who 
might try to stop the mechanical bird in an attempt 
to rush close to a battleship’s decks and drop a pack- 
age of explosive. 


factors that have received little consid- 
eration. There are, for example, ex- 
plosives of far greater power than any 
in use, which never have been devel- 
oped for warfare because the extreme 
danger of their premature explosion 
makes it impossible to discharge them 
from cannon. Thus, while it is per- 
fectly true that dynamite, explosive 
gelatine, gun-cotton, cordite, and other 
of the explosives that are commonly 
regarded even by experts as the last 
word in destructive power, are inade- 
quate in anything but unreasonably 
large quantities to blow in the sides of 
a large, heavily-armored vessel, or to 
induce sufficient commotion in the wa- 
ter adjacent to it to cause its founder- 
ing, it is a fact known to every chem- 
ist that chloride of nitrogen, nitrogen 
iodide, some of the picric-acid com- 
pounds, and certain of the fulminates, 
notably that of silver, are of a nature 
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to insure the most serious results, if 
dropped in small packages down the 
20-ft. diameters of a battleship’s fun- 
nels, or even cast against the decks. 

The fact that accurate aim of a 
dropped missile is not overly easy to 
secure from a considerable height has 
been widely urged as an insurmount- 
able difficulty. Its fallacy must ap- 
pear from an acquaintance with the 
maneuvering capacity of modern aero- 
planes in the hands of proficient pilots. 
It is a law of geometry that with every 
doubling of the distance between an 
airship and battleship, the volume of 
space comprised within that distance 
increases with the cube, and while 
wonderful things are accomplished by 
modern firearms in the hands of 
trained gunners, such a thing as main- 
taining full of projectiles any consid- 
erable portion of the atmosphere adja- 
cent to an attacked vessel is, of course, 
out of the question. Its attempt, even 
were there weapons existing capable 
of its accomplishment, would entail 
the consumption of ammunition in 
quantities that in a very short time 
would exceed even the enormous 
weight of the vessel itself. 

Turning from this to the more prac- 
ticable proposition of seeking less fre- 
quent but more specific effectiveness 
against the target, no hunter who has 
ever tried to kill birds with a shotgun 
will need to be told of the exceptional 
difficulty certain to attend any attempt 
to wing a terrifically fast vehicle, pur- 
suing a continuously-changing course 
through the air, with a weapon that 
cannot be swung on the shoulder. The 


How the Operator is Seated in the Best Modern Mono- 
planes—Note the Comfortable Accommodations 
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size of the aeroplane might seem to 
make it a better target, but it must be 
remembered that shells or shrapnel can 
pass harmlessly through the fabric, 
may even break stay-wires or struts, 
or strike anywhere but against oper- 
ator, motor or main framing, without 
completely incapacitating the aero- 
plane. And even when by sheer luck 
or clever gunnery a machine may be 
brought down, the loss inflicted upon 
the enemy can be no more than that of 
one or two men, plus a few hundred 
dollars’ worth of cheap machinery— 
to inflict which damage is likely to re- 
quire the throwing of thousands of 
pounds of projectiles and the burning 
of great quantities of powder. Even in 
land warfare, where the target has 
much less ability to move and the fir- 
ing platform is always stable, it is the 
lesson of all military history that on 
an average it takes his weight in lead 
to kill the individual soldier. 

Moreover, the war aeroplane of the 
impending future, and the aeroplane 
tactics of the future, will not include 
and will not need to include attempts 
to drop explosives accurately on a tar- 
get from a height of, say, 2,500 ft. A 
few dozen brave men, as well capable 
of handling aeroplanes as some of the 
best modern aviators, could almost 
with impunity glide down within a few 
feet of the decks of a battleship and 
get away unharmed ninety-nine times 
out of a hundred, insofar as a couple 
of dozen rapid-fire guns would pre- 
vent. Flight in a uniform line, at a 
constant speed, such as any hunter 
knows is at the basis of his every op- 
portunity to pot a bag of game, is not 


Note Also the Comparatively Small Size of the Indi- 
vidual as Compared with the Whole Machine 
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SANTOS-DUMONT’S TINY MONOPLANE IN FLIGHT. 
This machine, which is the smallest yet constructed, 
has been placed on the market in France at prices 
ranging from $1,200 to $1,500, and certainly could be 
built in quantities for the military department of any 
modern government at a cost not to exceed $600 each. 
This is one-twentieth-thousand of the cost of one of the 
$12,000,000 battleships 


going to be the trick with man’s brain 
on the job of flying. On the contrary, 
imagine how disconcerting to a gun- 
ner will be a few of the sweeps and 
dives that even now prove so easy to 
the expert airmen. ‘Terminate these 
by a.vol plane properly executed, and 
finish with the explosive dropped on 
the vessel. 

The aeroplane is developing, and 
whatever is within the range of per- 
formance with present machines will 
surely be exceeded by the machines of 
the future. Furthermore, what can the 
proponents of the battleship say about 
night attacks? Do they seriously ex- 
pect that searchlights can kept 
trained on a whole fleet of maneuver- 
ing aeroplanes, and guns effectively 
aimed at them? 


be 
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Aubrun, One of the Most Famous of the Bleriot Pilots, Flying Over the Sea at Trouville, France 


— 


ROLL’S BI-PLANE CIRCLING OVER THE SEMAPHORE BUILDINGS AT SANGATTE, FRANCE 


In the course of his flight from England to France and back again, he did not land on French soil, though he 
dropped a letter addressed to the Aero Club of France. During this flight, some 60 or 70 miles were covered 
in one and a half hours, affording an excellent line on the future ability of the war aeroplane to maneuver 
effectively at some distance from its floating base of supplies. 
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Even on the darkest night, a person 
above the earth’s surface has every ad- 
vantage over those below him in the 
distinctness with which he can make 
out contrasts so clear as the looming 
mass of a great vessel, silhouetted 
against the waters around it. 

It has been proposed to maintain 
protective nets high in the air, support- 


of destruction, it nevertheless has been 
developed for combat with its own 
kind rather than with a new and spe- 
cial device which is not exactly or even 
closely comparable with any other 
means of offense that ever before has 
existed. Moreover, formidable though 
it is supposed to be, it is ever to be re- 
membered that the distinctly modern 
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This is from a photograph taken j 4 
of a Hanriot monoplane flying j 
directly overhead. This picture 
should be held at arm’s length and g 
looked up at, to gain the correct } \ 


viewpoint. To bring this machine to 
earth by a projectile, the gunner j 
must strike one of the four main 


wing bars, A BC D, the engine E, the 
oe propeller F, the operator at G, the 
main frame H H, or the ruddersIJ. A 
hit anywhere else can result only in 
minor damage, and even the smashing 
of the engine or propeller will com- 
pel only a gliding descent, probably 


at a considerable distance away 


ed by captive balloons, to intercept 
missiles cast on the decks. In such a 
case, the first business of an attacking 
force directed by reasonable intelli- 
gence would not be an attempt to break 
through the nets, but the readily ac- 
complished puncturing of the captive 
balloons. 

In conclusion, while 
the battleship has been advanced until 
it embodies great defensive power, 
and is a wonderfuliy developed engine 


it is true that 


battleship is in a large measure a theo- 
retical development, and never has 
been tested conclusively for the reason 
that there has been no recent war in- 
volving naval conflicts between equal- 
ly matched fleets 

The aeroplane is not simply the ad- 
dition of a new device, it is much more 
than this. It is the addition of a new 
field of operation. ‘There are and al- 
ways have been three and just three 
possible media through or over which 
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man can travel—the land, the sea, and 
the air. And all down the centuries 
man has been compelled to keep to the 
first two of these. Now, by the con- 
quest of the air, there is added the only 
medium of travel that is all-pervading, 
the only one that permits movement 
in all directions and over all surfaces, 
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and under conditions that make such 
movement so easy to conduct in abso- 
lute secrecy and with tremendous ce- 
lerity, that nothing earthbound or wa- 
terbound can by the wildest stretch of 
the imagination be expected either to 
anticipate or meet the harrying at- 
tacks from aloft. 


NEW AUTOMATIC DRINKING FOUNTAIN 


A Santa Ana, Cai., inventor has de- 
vised a new automatic drinking foun- 


Penny in the Slot for Filtered Water 


tain, ten of which have already been 
installed in different sections of Los 
Angeles and are meeting with success. 
By simply inserting a one-cent piece in 
one of the slots of the fountain and 
pressing down a lever, one will receive 
a glass of ice-cold filtered water auto- 
matically filled just to the brim. 

If the prospective imbiber has no 
cent piece, he can insert a nickel in an- 
other slot and receive four cents 
change. Again, if he has no money at 
all, he presses a button marked “city 


water” and gets a free glass of water. 
Ice is placed in a space beneath the 
fountain on several iron coils Which run 
up into the machine. The water flows 
through these tubes and becomes 
cooled. The machine will not accept 
substitutes for money, but immediately 
returns slugs and smooth coins. 


THE NAMING OF AMERICAN 
WAR VESSELS 


When the Navy Department began 
the construction of the “new navy” in 
the 80's, the rule was to name the bat- 
tleships for states and the cruisers for 
important cities. But the acquirement 
of battleships was then slow and a 
number of cruisers were named after 
some of the most important states, 
with the result that the plan has not 
worked out quite right. 

New York, together with California, 
Colorado, Maryland, Montana, Ne- 
vada, New Mexico, Arizona, North 
Carolina, Oklahoma, Pennsylvania, 
South Dakota, Tennessee, Washing- 
ton and West Virginia, have no bat- 
tleships named for them. Most of 
them, however, have armored cruisers 
named after them, so that to set mat- 
ters aright would mean the renaming 
of many ships, which is always a sort 
of nightmare to naval men. 


@London’s new general postoffice, 
constructed of reinforced concrete and 
completely lacking the massive steel 
girders so familiar in modern building 
construction, is said by a British tech- 
nical publication to be guaranteed io 
stand the ravages of weather and I[.on- 
don smoke for a thousand years. 
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CUNARDER SUNK AT DOCK TO 
SAVE HER FROM FIRE 


The Cunard liner “Lucania” was 
sunk at her dock in Liverpool recently 
to save her from fire which had threat- 
ened to work complete de- 
struction. The interior of 
the hull had been burned 
out before the drastic 
measure of immersing the 
whole ship was_ taken. 
The fire was extinguished, 
but the vessel’s position 
in the water, with her 
funnels and upper works 
protruding, constituted a 
menace to navigation, and 
it was necessary to raise 
her at once. Steam pumps 
removed 28,000 tons of 
water from the hull before 
it rose to the surface, but 
even then there was a dan- 
gerous list to port, caused 
by the presence of water 
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being worked into air-current charts. 
These charts are intended to do the 
same for the airman or balloonist as 
the current charts of the hydrographic 
office do for the sailor. But they will 
be vertical instead of horizontal. 


in parts that could not be 
reached by the ordinary 
type of pump. A special device was 
employed to do the remainder of the 
pumping, pipes being lowered for this 
purpose down the ventilators and ash- 
hoists. When finally cleared, the ves- 
sel was removed to the company’s quay, 
where the process of refitting her com- 
menced. 

The “Lucania” is 620 ft. long, with 
an extreme breadth of 65 ft. 3 in., and 
her depth from the upper deck is 43 ft. 
Her gross tonnage is 12,950. 


AERIAL CHARTS TO SHOW AIR 
CURRENTS 


Aid to air pilots is to be offered by 
the Blue Hill Observatory, outside of 
Boston. Experts there are at work on 
a series of air-current charts, the ma- 
terial for which has been accumulating 
at the observatory for vears. 

Blue Hill has for a long time made a 
specialty of high altitude observations, 
kite-flying and investigations with 
sounding balloons. It has accumu- 
lated a lot of material which is now 


Steamship “‘Lucania” as She Appeared when First Raised 


There are more or less constant cur- 
rents of air at different altitudes, and 
if an aerial voyager can strike one 
going his way, he has the advantage of 
its added speed. These currents vary 
in different localities and at different 
altitudes. There may be a west wind 
blowing over Chicago at a given hour 
at an altitude of 500 ft., and at the 
same time there may be a steady east 
wind at an altitude of 2,000 ft. 
Observations have shown that these 
air currents are remarkably constant, 
and the meteorologists want to set 
down on charts all that is so far known 
about them. Of course, there is a 
chance for an infinity of other obser- 
vations all over the country, but the 
Blue Hill Observatory is taking ad- 
vantage of what is already known and 
putting it in shape to be of use. 


CThe Municipal Assembly of Tokyo, 
Japan, has rejected a proposal to build 
elevated railways in the Japanese 
capital. 
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“AMERICA II” SETS NEW RECORD FOR BALLOON FLIGHT 


Setting a new world’s record for dis- 
tance, the balloon “America II,” with 
Alan R. Hawley as pilot and Augustus 
Post as aide, won the international bal- 
loon race, which started from St. Louis 
on October 17, by drifting 1,355 miles 
to Lake Tshishtigama, near Peribonka, 
in the province of Quebec, Canada. 
The two balloonists were lost to civili- 
zation exactly one week. The govern- 
ments of the United States and Canada 
and the officials of the aeronautic clubs 
of the two countries were organizing a 
hunt for the balloon through the wilds 
of Northern Quebec on the day the 
aeronauts announced their safe land- 
ing, after a thrilling trip through the 
Canadian woods. 

The “Diisseldorf II” and the “Ger- 
mania,” both German balloons, were 
accorded second and third place in the 
race, with credits of 1,230 miles and 
1,190 miles, respectively. Both of these 
balloons also broke all previous records, 
the longest distance previously accom- 
plished in a balloon flight being 1,183 
miles, made by Count de la Vaulx from 
France to Russia in 1900, The longest 


flight ever made before in an interna- 
tional race was 871.26 miles, credited 
to Herr Erbsloeh in 1907. 

Ten balloons started in the race, rep- 
resenting the United States, Germany, 
France and Switzerland. Several of 
the balloons were made of a new 
cambric fabric instead of rubber, the 
new material being reputed lighter than 
the rubber and having as great durabil- 
ity. It isa peculiar outcome of the race 
that the three balloons that won the 
prizes were all made of the rubber, 
while cambric structures all came down 
within 36 or 40 hours of the start. This 
is not regarded, however, as due to the 
material, as the balloons would prob- 
ably have lasted as long as_ the 
“America II,” “Diisseldorf II” or “Ger- 
mania,” had other conditions been 
equal. 

The balloons drifted slightly east of 
north the first few hours of the flight 
and ‘then were wafted in a more easterly 
direction during the remainder of their 
stay in the air. The “America II” re- 
mained in the air 46 hours, 


Grahame-White Departing on Washington Visit—War 
Department on Left, White House on Right 


AIRMAN VISITS WHITE HOUSE 
IN AEROPLANE 


Claude Grahame-\White astonished 
the people of Washington, D. C., Octo- 
ber 14, by flying from the Benning 
race course, just outside the city, to 
the War Department building, where 
he alighted in the narrow street be- 
tween the White House and the big 
war office, which also houses the State 
and Navy Department forces. Ad- 
mirat Dewey, Major General Wood, 
Assistant Secretary of War Oliver and 
a host of minor officers and employes 
of the government were on hand to 
greet the aviator. After calling at the 
White House, and on the heads of the 
military and naval establishments, the 
airman mounted his machine and re- 
turned to his starting place. 
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Balloons “America II,” “Disseldorf II” and “Germania’”—‘“Diisseldorf II” Starting from St. Louis 
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Map of the Flight of the Three Prize Winners—Alan R. Hawley (in the upper left-hand corner) and Augustus 
Post (in lower right-hand corner), the Pilot and Aide of the Winning Balloon, “America II” 
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N THUSIAS- 
TIC as are 
Walter Wellman 
and Melvin Vani- 
man, partners in 
the attempt to 
cross the Atlantic 
inthe airship 
“America,” both 
bow to the prow- 
ess of the wind. 
The attempt was 
indeed creditable, 
yet it served to 
demonstrate the 
inability of a man- 
made machine to 
cope with distance 
and the elements 
at this stage of the 
development of 
aerial crait. Their 
hope lies in the 
same direction in 
which the builders 
of the aeroplane 
are now looking— 
the improvement 
of gasoline 
engine, greater 
horsepower with 
smaller consumption 
of fuel, and decrease 
in weight. 
Undaunted by the 
first rebuff, they de- 
clare they will try 
again, building an- 
other airship in the 
construction of 
which they will pro- 
fit by experience. 
Both are sincere be- 
lievers in the ulti- 
mate triumph of the 
dirigible, adhering to 
the theory that the 
aeroplane will never 
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THE WELLMAN-VANIMAN ATTEMPT TO 
CROSS THE ATLANTIC 


By J. Q. ROBERTS 


Copyright, the Pictorial News Co. oF 
Preparing Breakfast on the “America 


Copyright, 
1910, 

George 

Grantham Bain 


Walter Wellman 
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be a craft of great 
carrying capacity, 
and that the diri- 
gible will be the 
freight and pas- 
senger carrier of 
the future. There 
is to be no com- 
bination of the 
two types. In this, 
the Wrights, and 
other aeroplane 
experts agree with 
them. Each type 
must work out its 
own destiny, de- 
veloping along its 
own lines like the 
locomotive and 
the automobile. 

They realize 
that an “enlarged” 
airship, means 
added susceptibil- 
ity to the winds, 
but they rely on 
improved and 
stronger motors 
as their salvation 
in future attempts. 
Mr. Vaniman, 
strong as is his faith 
in the dirigible, will 
not say that the air- 
ship, in the near fu- 
ture at least, will 
reach a stage of de- 
velopment where it 
can defy a gale. 

In the opinion of 
Mr. Vaniman, his 
creation, the equilib- 
rator, proved its 
worth. It consisted 
of a steel cable on 
which 30 steel tanks, 
concave at one end 
and convex at the 
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other, were strung, so that when placed 
end to end they formed a flexible string. 
These tanks were filled with gasoline. 
As the supply ran short, tank after 
tank was hauled into the balloon and 
used. At the end of 
the gasoline tanks, 
a series of 40 
wooden blocks 
was strung, each 
of these blocks 20 
in. long, the entire 
length of the equi- 
librator, tanks and 
wooden blocks be- 
ing 330 ft. 

This equilibra- 
tor took the place 
of ballast. Under 
ordinary condi- 
tions, the dirigible 
sailed at a height 
of about 200 ft.; 
with the lower end 
of the equilibrator 
trailing in the water. When the 
gas began to expand, and raised the 
balloon, the weight of the equilibra- 
tor became greater. When the gas con- 
tracted, and the balloon began to set- 
tle, more of the equilibrator rested on 
the water, 
thus relieving 
the balloon of 
weight. Day 
by day, the 
leakage of gas 
decreased the 
lifting power 
of the bal- 
loon, but the 
consumption 
of gasoline 
from the equi- 
librator tanks 
kept apace. 

The balloon 
itself was 228 
it. long, 52 ft. 
in diameter, 
and had a lifting power of nearly 12 
tons. The gas bag was flexible, but 
rigidity was secured by a long car of 
steel tubing slung under the gas bag. 
The car was 156 ft. in length and was 
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uilibrator as it 
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Melvin Vaniman and the Cat Which Made the 
Aerial Trip 


The Lifeboat in the Atlantic City Hangar, and View of the 
Lay on the Floor 


attached to the bag by means of rope 
connections and bands formed on the 
envelope. A steel tank, 75 ft. long, used 
for the storage of gasoline, was secured 
to the under part of this framework. 

Three gasoline 
engines were car- 
ried, two being 
used for power, 
while the third 
served for general 
utility purposes. 
The former were 
rated as between 
80 and 90 hp. In- 
steadofusing 
planes to direct 
the airship up- 
wards and down- 
wards, the two 
propellers of the 
after engine were 
so mounted as to 
be capable of an 
adjustment giving 
it an angular motion either up or down. 
The rudder at the rear of the car con- 
sisted of three planes, vertically ar- 
ranged. One of the features of the 
airship was the utilization of ballon- 
ets, six of them being placed in the 
lower part of 
the gas bag. 
As the hydro- 
gen gas in the 
great bag be- 
came gradu- 
ally exhaust- 
ed, these bal- 
lonets were 
inflated more 
and more to 
keep the great 
bag taut. Mr. 
Vaniman util- 
ized these 
bags at the 
time of the 
rescue to 
point the nose 
of the airship downward, allowing the 
air to escape from a ballonet at one 
end of the bag. One of the illustra- 
tions shows the dirigible in that condi- 
tion. 
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The lifeboat, which was attached to 
the under part of the framework by 
ropes, had received careful attention 
and thorough study. It served its pur- 
pose well. It was 30 ft. long and had 


The nearest approach to danger of 
wreck came when the airship had a 
narrow escape from colliding with a 
schooner. A quick turn of the rudder 
was all that saved it from destruction. 


bulkheads at It was very na- 
either end and a Boston tural that the 
cockpit in the mid- syteastee / navigators should 
dle. The wireless be under an in- 
outfit was carried \ tense strain. 
in this lifeboat, as o)\ Hardly one of 
were also the sup- <P them slept the 
plies for the crew. of first night, but the 
The engines second night, says 
used on the trip ‘ Mr. Vaniman, he 
were the same A slept as soundly 
with which Mr. | ; as if in his bed at 
Wellman made home. 
his attempt for the er alan Because of the 


Pole from Spitz- 
bergen. The gas 
bag itself, con- 


Map Showing the Course of the “America” from Atlantic 
City to the Place Where the Dirigi'le 
Was Abandoned 


lack of a flywheel, 
the keys of the 
bevel gear of the 
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his Photograph of the Airship Was Taken by a Passenger on the Steamship “Trent” from the Deck of 


the Ship. 


siderably lengthened, had also seen 
service in the polar expedition. 

It had been understood by the six 
men who were to make up the crew 
that when the dirigible was taken out 
of the hangar at Atlantic City, an at- 
tempt would be made to cross the At- 
antic immediately. The ship was 
taken out Saturday morning, October 
15, and immediately started to sea. For 
several days, the aerial explorers kept 
in touch with the shore by wireless. 


It Shows the “America” 


Maneuvering to Launch Its Lifeboat 


crankshaft leading to the aft propeller 
slipped, and the aft power plant was 
put out of commission. This brought 
about serious complications. The loss 
of the propellers interfered with the 
control of the dirigible, as they were 
relied upon to steer the airship upward 
and downward. A freshened wind set 
up a surging motion of the equilibrator, 
thus pulling the airship down until it 
almost touched the water. Then the 
dirigible swung upward, clearing the 
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entire equilibrator. Next the equilibra- 
tor was swung forward like a pendu- 
lum, dragging the balloon down again, 
and this performance was_ repeated 
continually. It was natural that this 
would tend to strain the framework. 
The inability to use the aft propellers 
because of the failure of the engine was 
held responsible, however, and not the 
equilibrator itself. 

“We realized before we had been up 
very long that there was little hope of 
reaching Europe or Africa after the 
wind began to carry us southward,” 


said Mr. Vaniman to the writer. 
“Therefore, when we_ sighted the 


‘Trent’ on Tuesday morning (October 
18) we realized that to continue our 
voyage would be useless and probably 
suicidal. We were sailing out of the 
beaten track of steamships, and it 
would only be a question of days be- 
fore, because of lack of gasoline, we 
would be buffeted helplessly by the 
wind. 

“Just before we left the ship, we 
discussed whether we should allow the 
‘America’ to drift on in the air. We 
decided that if it got back to land, the 
long equilibrator would be a menace 
should it pass over a city, and just be- 
fore we deserted it, I tied a heavy can 
of gasoline on the valve string, allow- 
ing the gas to escape. Of course, we 
were sorry to lose the ship, but there 
was nothing on it we could have used 
in another. The equilibrator has vindi- 
cated itself and several other hitherto 
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untried theories have been given a 
trial We do not know, ourselves, 
along just what lines the new ship will 
be built. 

“We had made two records for diri- 
gibles. We had been in the air 7114, 
hours in contrast to the previous record 
of 37 hours made by Zeppelin. And 
we had traveled 1,008 miles. The for- 
mer record was 850 miles.” 

The operation of lowering the life- 
boat into the water was a dangerous 
one, and was accomplished with con- 
siderable difficulty. The airship at the 
time was drifting broadside to the 
wind at the rate of 15 knots. This 
meant that the lifeboat had to be 
launched sideways also. Relieved of 
this weight, the balloon shot upward 
and the heavy equilibrator, striking the 
boat stove a hole in its bow. Wellman 
and Vaniman both declare they will yet 
cross the ocean in a dirigible balloon. 


With them, it has become almost a 
fetich. Both are men of dogged de- 
termination, but they approach the 


culmination of this ambition of their 
lives from different viewpoints. Mr 
Wellman primarily is an explorer, Mr. 
Vaniman is essentially an engineer. 
As a boy, he worked on a farm in the 
middle West, but he wanted to see the 
world and traveled all over it, finally 
locating in Paris. His experimental 
work with dirigibles attracted attention 
there, and he is now considered one of 
the few men who are doing creative 
work with lighter-than-air craft. 


ANOTHER TRANSATLANTIC TRIP PLANNED 


Joseph Brucker, a German-American 
journalist, has planned to make, this 
winter, a transatlantic voyage in a diri- 
gible balloon of his own design, start- 
ing from the Canary Islands and land- 
ing in Cuba or Bermuda. Mr. Brucker 
has been an American citizen since 
1876 and was for many years connected 
with the German press of Chicago and 
New York. He will use a dirigible 
balloon, 200 ft. long, with a gas capacity 
of 8,500 cubic meters. The machinery 


will consist of two 200-hp. gasoline 
motors which will turn two propellers. 
The balloon will also carry a 35-ft. life- 
boat equipped with a gasoline motor. 
The aeronaut is counting on the north- 
east trade winds to help him in his 
voyage. 

To overcome the effects of the sun’s 
heat on the balloon, Mr. Brucker will 
utilize water which he will pump from 
the sea, through a long hose, by means 
of an automatic pump, into tanks which 


POPULAR MECHANICS 


will be kept filled during the day and 
emptied at night. In this way, he ex- 
pects to do away with the use of any 
other system for maintaining an even 
keel and a uniform height. The start 
will probably be made early in Febru- 
ary. The balloon in which the attempt 
will be made, known as the “Suchard,” 
has been very carefully constructed 
under the personal direction of Mr. 
Brucker. He at first intended te start 
from Cadiz, Spain, and then changed 
his plans by making Teneriffe, in the 
Canary Islands, his base. If he suc- 
ceeds in reaching Cuba or Bermuda, 
it is his intention to continue the voy- 
age to New Orleans. 


FIVE AIRMEN KILLED IN 
OCTOBER 


The aeroplane was responsible for 
five deaths in October, four of the vic- 
tims being European Army officers. 
Haas, a German, fell while engaged in 
a cross-country distance competition 
from Treves to Metz, October 1, and 
was instantly killed. In Russia, two 
officers of the army met death in ex- 
perimenting with machines recently 
purchased by the government. Capt. 
Macievich fell from an altitude of 1,640 
ft., October 7, dnd almost every bone in 
his body was broken. A day or two 
later Lieut. Matsievski, with whom 
Capt. Macievich had been competing in 
an altitude race the day he was killed, 
met his death in the same way, falling 
a distance of 1,500 ft. In France, Octo- 
ber 23, Capt. Madiot of the French 
army, fell a distance of 100 ft. while 
making his first practice flight, and was 
crushed under the motor; and in Italy 
Lieut. Saglietti was instantly killed, 
October 27, at Rome, while maneuver- 
ing with a military aeroplane. 


EXTRAORDINARY ACCIDENTS 
BEFALL AIRMEN 


Comedy rather than tragedy at- 
tended the series of accidents en- 
countered by Mahieu and Loridan in 
their efforts to-win the prize of 25,000 
francs ($5,000), offered by the munici- 
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pal council of Paris for a flight with a 
passenger from Paris to Brussels on 
the occasion of the council’s visit to 


Aviator Loridan’s Aeroplane Caught in a Tree 


the Belgian capital. Mahieu was un- 
fortunate enough to arouse the anyer 
of a large dog as he was about to alight 
near Bagatelle, and the animal sprang 
at his aeroplane with such ferocity that 
he broke the propeller. Near Saint- 
Quentin, Loridan, for a reason wholly 
unaccountable, dropped with his ma- 
chine straight down into a tree where 
he was very comfortably propped, but 
was unable to release himself. The 
fire department was called out, and the 
aviator “rescued” from his amusing 
plight by the use of hastily constructed 
scaffolding and extension ladders. 


(Kaiser Wilhelm has ordered a fleet of 
40 monoplanes for the German war 
office, to be delivered next spring. The 
German army has also placed an order 
for six Krupp aerial guns to be mounted 
on motor cars of 60 hp. and to have a 
range of 12,000 ft. Shells will be used 
that have a detonating force sufficient 
to wreck any airship within 100 yd. 
when they explode. ’ 
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AERO-SKEEING 


Skeeing, the winter sport almost akin 
to flying, has now become a real flying 
sport in some parts of Europe, through 
the development of an aeroplane-skee 
or glider, provided with skee-like run- 
ners. A snow slope like those used for 
skeeing, but without the rise at the 
bottom which starts the jumper into 
the air, is provided. Down this the 
glider rushes at a rapidly increasing 
speed, until sufficient momentum is 
gained. Then the operator mamnipu- 
lates the elevating rudder and the ma- 
chine soars off into the air. 


SMALL METEOR STARTLES 
OHIO FARMER 


A small meteor of cylindrical shape, 
weighing but 3 Ib. 2 oz. and measuring 
but 12 in. in length, fell recently on the 
farm of 
Daniel Law- 
yer near 
W esterville, 
Ohio. Mr. 
Lawyer saw 
the meteor 
fall during 
the night and 
describes 
its flight 
through the 
air as appear- 
ing likea 
streak of tire. 
The meteor 
was found 
the next 
morning. It 
was light 
gray in color, 
of irregular surface and appeared to 
be covered with patches of sulphur and 
flint. Underneath the outer coating, it 
looked like pure white marble. It had 
broken into two pieces by the force of 
its fall and was partly buried in the 
earth. The two pieces were tempo- 
rarily united so that a photograph ap- 
parently showing it unbroken could be 
taken. 


LOCKET UMBRELLA HANDLES 


An interesting novelty in umbrella 
handles is shown in the accompanying 
illustrations, in one of which the handle 
is shown with the locket 
closed, and in the other 
the head of the handle 
with the locket open. The 
idea was worked out as a 
means of adding to the 
value of umbrellas as 
Christmas gifts. 


BALLOON-LIKE LIFE 
BRACE AWARDED 
PRIZE 

The Anthony Pollock 
prize for the best life-sav- 
ing device for ships in- 
vented during the year 


has been awarded to a 
French invention known 
as a “life-brace.” It is 


provided with air pockets 
of material such as is used 
in the making of strong 
dirigible balloons and is worn with sus- 
penders. A single touch to the cart- 
ridges filled with liquefied carbonic 
acid, which are connected to the brace, 
causes it to swell instantly into taut 
balloons. These fit,in such a position 
that the upper part of the body of the 
wearer is held out of the water, and 
will keep him afloat for 36 hours, 


SEVENTY LIVES LOST BY AN 
EXPLOSION ON GUNBOAT 


Seventy lives were lost by the sink 
ing of the Haitian gunboat “Liberté” 
after an explosion off Port au Prince, 
October 26. Ten of the victims of the 
disaster were generals of the Haitian 
army who were on their way to attend 
military maneuvers in the northern 
part of the island. Twenty persons 
were saved from the wreck, but none 
of them could tell whether the explosion 
was due to defective boilers or powder 
in the magazines. 


| 


802 


NEW INCANDESCENT LAMP 


A new process and apparatus for 
producing incandescent lighting from 
kerosene has been patented by a Chi- 
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ELECTRIC TRUCK ON FARM 

The electric truck shown in the ac- 
companying illustration is in use on a 
farm a few miles from Rochester, N. Y. 


During the harvesting 
season, it transports loads 
consisting of as many as 
617 bundles of wheat. The 
usual two-horse load con- 
sists of about 260 bundles. 
The truck is of 3% tons’ 
capacity. 


TRAINED RESERVE 
PLANNED FOR 


ARMY 
An enormous reserve 
army of from 90,000 to 
100,000 men supple- 


ment the present fighting 
force of the regulars and 
militia is being planned 


Harvesting Grain by Motor Truck 


cago inventor. The kerosene, which 
is a mixture of hydrocarbons having 
different boiling points, is delivered in 
the form of a spray or mist mixed with 
air, and this mixture passes through a 
heater tube, in which it is converted 
into a perfectly combustible gas. 

The heating tube, provided with a 
catalytic lining, becomes red hot but 
does not ignite the mixture. The new 
lamp is said to be different from other 
lamps for hydrocarbon incandescent 
lighting in that the heat is applied to 
the oil while passing through a highly 
heated channel, instead of in an in- 
closed generating chamber. It is 
claimed that this method prevents the 
deposits of tarry or other solid matter 
which interfere with the continuous 
use of other types of incandescent 
kerosene lamps. The mantles are of 
the same type as those used for gas- 
lighting. 


@And now there is an “aerial post 
card.” It is to be dropped from an 
aeroplane, and bears a printed request 
that the person finding it on the ground 
mail it at the nearest postoffice. 


by Maj. Gen. Leonard 
Wood, chief of staff, and 
other officers of the War College. 

It is the plan of the department com- 
manders to recruit this new force from 
the ranks of the regular soldiers who 
have been honorably discharged, and 
from state militiamen who have served 
their time and failed to re-enlist. 

Every year thousands of soldiers in 
the regular army are discharged. They 


‘have served their three years and again 


resume their pursuits in private life. 
These men are highly trained. They 
were educated in military work by the 
government, and it is this training that 
the War College officers now want to 
take advantage of. 

The plan as proposed by General 
Wood and his associates provides that 
the reserve force join in the annual 
maneuvers of the regular army and the 


militia. This would serve to keep the 
discharged men in a state of fair 
efficiency. 


CAn enterprising London café pro- 
prietor has adopted the scheme of 
projecting motion pictures on a wall 
opposite his place of business, thus 
providing free entertainment for his 
customers. 
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LIGHTS UNDER WATER IN NEW NATATORIUM 


A novelty in natatoriums has been 
introduced in Chicago in the form of a 
swimming-pool with a row of brilliant 
electric lights placed at the bottom of 
its deepest portion. The pool was re- 
cently completed for the Oak Park 
Y. M. C. A. and is of regulation size 
and construction, except in the par- 
ticular of having the water illuminated 
from beneath. The lights are 32-cp. 


danger of drowning, should he be 
seized with cramps and sink to the 
bottom of the tank unnoticed. With 
the lights shining through the water, 
such an accident should be practically 
impossible, as a swimmer can easily 
be located all the time he is beneath 
the surface, whether diving, swimmjng 
or sinking through loss of control of 
his faculties. 


4 


Manner of Illuminating Swimming Pool as Safeguard against Accidents 


tungsten lamps and six in number. 
They are placed in hermetically sealed 
glass fixtures, resembling the ordinary 
fruit jar, which are securely fastened 
to the bottom of the tank at the ex- 
treme end of the deep-water section. 
When the current is turned on, the 
lights give the water a soft phosphor- 
escent glow. The idea originated in 
a desire on the part of the managers 
of the natatorium to safeguard the 
swimmer against the ever - present 


PADDED JACKETS FOR 
AVIATORS 


Among the many devices for the pro- 
tection of aviators in case of fall ex- 
hibited at the recent International Con- 
gress of Aerial Leagues at Boulogne 
was a padded jacket and headpiece. 
The headpiece protects the head, neck 
and lower part of the face, only leav- 
ing the eyes and nose exposed. 


In the tests, the inventor of the 
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jacket hurled himself, head first, 
against a rough stone in one of the 
city’s walls and suffered no harm from 


Front and Rear Views of Safety Suit for Aviators 


the impact. The outfit, however, is 
very cumbersome, as the padding of 
the jacket and headpiece is 6 in. thick. 

Another interesting device brought 
forward was a parachute which will 
open fully after a fall of 30 ft. The 
old style parachutes required a fall of 
several hundred feet before opening. 
The possibilities of the new parachute 
were personally demonstrated by the 
inventor, who dropped from an eleva- 
tion 30 ft. high with it. 


“AUTOMUSICOGRAPH” FOR 
COMPOSERS 


After years of vain effort, Don An- 
gelo Barbieri, an Italian inventor, 
claims he has succeeded in devising an 
“automusicograph” which repre- 
sented to give the composer the service 
a typewriter performs for an author. 
The device consists of a paper roll that 
is revolved by clockwork. The playing 
work of the composer at the piano is re- 
corded on the roll in dashes of different 
length and on different lines, as the 
value or tone of the note recorded de- 
mands. After the composition has been 
thus recorded, the roll is detached and 
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with a graduated scale the musician is 
able to reproduce on. ordinary paper, 
ruled for music, the exact phrase or 
combination of notes he has played on 
the piano. 


WINNIPEG IS NOW AMERICA’S 
WHEAT CENTER 


Winnipeg is now the wheat center 
of North America, according to the 
latest reports from the great grain 
districts. The August receipts of 
wheat in the Canadian city show an 
increase of 50 per cent over the same 
month last year and give her a total 
that exceeds those of Minneapolis, 
Chicago, Duluth, Kansas City and 
Buffalo. Exclusive of deliveries from 
Southern Manitoba, Winnipeg re- 
ceived 95,000,000 bu.; Minneapolis re- 
ceipts totaled 81,000,000 bu.; Buffalo, 
61,000,000 bu.; Duluth, 56,000,000 bu. ; 
Chicago, 30,000,000 bu., and Kansas 
City, 35,330,000 bu. The statistics 
for oats show Chicago at the head of 
the list and Winnipeg second with 31,- 
000,000 bu. 


CONGRESS WAKING UP TO 
NEED OF AIRSHIPS 


If the House Committee on Military 
Affairs can have its own way, the 
United States army will not long re- 
main in its present predicament of an 
utter lack of aeronautical equipment. 

“T shall use every endeavor at the 
coming session of congress,” said 
Chairman John A. T. Hull of the com- 
mittee, “to bring about an appropri- 
ation of at least $500,000 for develop- 
ment of a balloon and aeroplane service 
in the army. The course that congress 
heretofore has pursued is nothing short 


of criminal negligence. The United 
States has been derelict, and there 


should not be a moment’s hesitation at 
the session this winter to supply the 
army with funds that it may equip it- 
self with this essential resource of 
war.” 

The present activities in the aero- 
nautical field have aroused Chairman 
Hull to a renewed appreciation of the 
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situation that the United States army 
is in, and to a determination to do his 
utmost to correct it. 

Congressman Hull had a conference 
with Major George O. Squier, of the 
Signal Service, learning from him just 
how aeronautic matters stand in the 
Uniied States army and in the armies 
of other nations. Major Squier re- 
turned only recently from a visit to 
Europe, and has an intimate under- 
standing of what is being done every- 
where in the promotion of the balloon 
and, particularly, the aeroplane for 
war service. 

Maj. Squier has been directed to get 
his plans in shape to submit them to 
congress so that he can enlighten both 
branches on the needs of the army and 
of the urgency of immediate action. 
With the facts before them, it is 
thought that the members of congress 
will be made to realize the plight of 
Uncle Sam’s war men, and that there 
will be no delay about authorizing the 
appropriation. 


HUDSON RIVER BRIDGE PLAN 
HAS BEEN ABANDONED 


The plan to bridge the Hudson from 
New York to the Jersey side of the 
river has at last been abandoned. Rail- 
road constructors who have been at 
work on the project have had but poor 
results from their experiments with 
foundation borings and have been 
forced to give up their work. In no 
instance have they discovered bed- 
rock within working depths below the 
water level. The indications are, how- 
ever, that a tunnel between Manhattan 
and Jersey can be constructed at much 
lower cost than a bridge, and from the 
results obtained in the operation of 
existing subways, such a form of. con- 
nection can be operated even cheaper 
than ferries. 


@ Henri Farman, who has a school for 
flying at Mourmelon, is a master of 
Esperanto, and every evening when 
the day’s work is done, he hoists the 
Esperanto flag over his hangar and 
gives his pupils lessons in the language. 
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INSTANTANEOUS PHOTO OF 
UNUSUAL CLEARNESS 


A remarkable example of accurate 
photography was obtained recently at 
the athletic meet held under the aus- 
pices of the Y. M. C. A. at Toronto, 


Remarkable Photograph of Toronto Pole Vaulter 


Canada. <A _ picture of Alexander 
Cameron vaulting the bar at 11 ft. 9 in. 
was made, which shows the athlete just 
as he is topping the bar. Every de- 
tail of the scene depicted is shown 
vith minute accuracy. The plate was 
exposed for only the very smallest 
fraction of a second. 

experiments conducted in 
France with a 5,700-ton vessel, it has 
been calculated that a modern cruiser 
of 20,000 tons’ displacement, running 
at a speed of 19 knots, if its engines 
were stopped, would, after continuing 
to run for 52 min. with decreasing 
speed, still retain a speed of 1 knot and 
would then have traveled 5 km. (3.1 
miles). 
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Combination Wind Wagon and Boat 


WIND WAGON THAT RUNS ON LAND AND WATER 


The wind wagon, a picture of which 
was printed in Popular Mechanics for 
September, can be mounted on floats 
and travel on water as well as on.land. 
Used as a wagon, the machine has at- 
tained a speed of 25 miles an hour with 
an aeroplane propeller. When needed 
as a boat, it is placed securely on a 


barge, ropes are attached to the front 
wheels and the rudder, and the steer- 
ing is done with the wheel, just as if 
the machine were on land. The power 
exerted by the propeller is so great 
that when the engine throttle is wide 
open, the barge is driven beneath the 
surface of the water. 


THE CLEMENT PARIS-TO-LONDON AIR PASSENGER 
SCHEME 


By W. F. BRADLEY 


GUSTAVE CLEMENT, the 

French automobile manufac- 
turer who recently achieved the feat of 
sailing in a dirigible balloon from Com- 
piegne, near Paris, to London, is con- 
vinced that a Paris-to-London airship 
service can be maintained as a regular 
feature of the tourist season during 
three months of the year, the vessel 
leaving the French capital in the morn- 
ing and returning the same evening. 
His initial trip, made October 16, occu- 
pied six hours, beating the best time 
that can be made over the 195 miles 
separating the two great capitals by 


fastest express trains from Paris and 
Calais and cross-channel steamers be- 
tween Calais and Dover. 

The “Clement-Bayard” was con- 
voyed across the Channel by three 
Frerrch torpedo-boat destroyers, and, 
following the line of the railway from 
Folkestone to London, circled St. 
Paul’s Cathedral, passed over the 
Houses of Parliament and finally made 
a landing at Wormwood Scrubs, the 
starting place in the London-to-Man- 
chester aeroplane race. It was a thor- 
oughly successful and uneventful voy- 
age, made at an altitude varying from 
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The Two 150-Hp. Motors and 
Clement Balloon for the Lon 


200 to 00 ft., and 
cheered by thousands 
of spectators gathered 
at points along the 
route, which was by 
way of Amiens, Ab- 
beyville, Boulogne 
and Folkestone. 

The engines worked 
perfectly, it is re- 
ported, and except for 
some slight rocking 
caused by gusts of 
wind, the air vessel 
rode steadily. In ad- 
dition to Constructor 
Clement, in command, 
the engineer and de- 
signer, and two steers- 
men, the ship carried, 
as the only passenger, 
Mr. Arthur DuCros, 
M. P., representing 
the British Parlia- 
mentary Aerial De- 
fense Committee. The 
craft is constructed to 
carry 39 passengers 
and the crew. 


GUSTAVE CLEMENT 


New Clement Dirigible Balloon Shed 
in Course of Construction 


Steel “Nacelle’ on Car of the 
don-to-Paris Airship Line. 


M. Clement has 
faith in the success of 
the proposed airship 
line, and the necessary 
fortune to make his 
faith practical. As one 
of the most successful 
automobile manufac- 
turers in France, he 
has also at his com- 
mand requisite 
technical skill, the 
factories and the 
work-people for carry- 
ing out his ideas. 

At the British ter- 
minus of the proposed 
air line, a shed has 
been erected by the 
London supporters of 
the scheme on an 
open plain in the cast 
end of the city. Two 
other sheds have been 
constructed in France, 
one near Pierrefonds 
and the other at Issy- 
les-Moulineaux, in the 
suburbs of Paris and 
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only about two miles from the Clement 
jactory. A hydrogen-producing plant 
has been erected where it will be pos- 
sible to produce about 45 cu. ft. of gas 
for one cent. 

Hitherto, French airship construc- 
tors have been handicapped by the 
difficulty of obtaining a_ sufficient 
quantity of hydrogen at a low price. 
A smaller gas plant has also been 
erected at Issy-les-Moulineaux with 
sufficient capacity for producing all the 
hydrogen needed for replacing the 
loss through leakage or other causes. 

The Pierrefonds and Issy-les-Moul- 
ineaux sheds are each 860 ft. in length, 
125 ft. in width, and 230 ft. high. The 
framework of the structure consists of 
a series of 14 steel arches, equally 
spaced and united by longitudinal 
girders. This gives a vast arched 
building, lighted principally from the 
sides, but also from the roof by a few 
small windows. The main _ object, 
apart from obtaining shelter from wind 
and rain, is to so construct the shed 
that a uniform temperature can be 
maintained day and night, without the 
use of artificial heating apparatus. 
This has been accomplished in the 
Clement sheds by covering the steel 
framework with sheets of corrugated 
galvanized iron in two layers, with 
about three-quarters of an inch of cork 
between them. The plates are each 
about 4 by 5 ft. Sandwiched between 
them are slabs of cork produced in a 
mold from scrap cork with glue as a 
binder, thus forming a layer quite as 
effective as sheets of natural cork and 
at a very much lower cost. The two 
galvanized iron plates, with the cork 
between them, are bolted together, 
then riveted to the framework of the 
shed. This covering prevents the pen- 
etration of the sun's rays and at night 
retains the heat of the shed. 

All of the main arches are embedded 
in solid blocks of masonry, forming a 
foundation. In addition, the structure 
is anchored on the outside by a series 
of stout steel cables attached to U- 
irons sunk in huge blocks of masonry 
sunk several feet in the ground. With 
such a foundation, it is calculated that 
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the most violent gale will have no in- 
fluence on the safety of the shed. 

The floor is of cement, and in it are 
sunk three sets of rails for electric 
trains used for hauling the airship into 
its shed, as well as for carrying ma- 
terial to any portion of the nacelle. 
Telescopic ladders, mounted on bogies 
that run on these rails, allow con- 
venient working on the lower portions 
of the gas bag and netting. One end of 
the shed forms the main entrance and 
is closed by two huge sliding doors 
running on upper and lower rails and 
operated electrically. Artificial light- 
ing throughout is by means of incan- 
descent electric lamps. 

There are two motors for each air- 
ship, each motor developing 150 hp. 
and capable of driving the airship 
alone. The two running together drive 
it at a speed of about 30 miles an hour 
in still air. 

Each of the Clement airships has a 
capacity of 290,000 cu. ft., as compared 
with 124,000 cu. ft. for the largest dir- 
igible balloon previously built — in 
France. It has a rigid body, consider- 
ably lighter than that of the “Zeppe- 
lin,” and within which are six ballonets. 
teneath the gas envelope is the all- 
metal nacelle on which the two motors 
are mounted side by side in the lon- 
gitudinal axis of the airship. Each en- 
gine drives a large wooden propeller 
through bevel gearing. To prevent a 
disaster such as befell “La Repub- 
lique,” slow-turning wooden propellers 
are employed, with guards to prevent 
a broken blade from flying off and 
striking the gas bag. Such a breakage 
is very unlikely, however, with wooden 
propellers. 


C According to a recent report of the 
census bureau, over 4,000,000 cords of 
wood were used in the manufacture of 
wood pulp for paper-making in the 
United States in 1909. 


CThe Grand Trunk Association has 
announced that aeroplanes will not be 
carried as baggage on any railroad in 
this country, but must be sent by 
freight or express. 
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THE NAVY IN BATTLE PRACTICE 


By L. WILLIAM THAVIS 


ACING conditions as_ closely 

approximating actual war as is 
possible in time of peace, the Atlantic 
fleet of the United States Navy 
came through its first severe bat- 
tle- practice test off the Virginia 
capes with brilliant success. In only 
one particular was a lack of efh- 
ciency even suggested. The wire- 
less equipment of the ships did not, 


behavior of the two dreadnoughts, the 
“Delaware” and the “North Dakota.” 
These doubts were completely dis- 
pelled by the results obtained, which 
naval officers declare show the Amer- 
ican ships to be without a superior in 
personnel and material. 

The battle practice was conducted, 
it is believed, under conditions more 
exacting even than an actual battle 


Firing a Broadside During the Battle Practice 


according to unofficial reports, give 
the service expected and demanded of 
it. But this was the first time in the 
history of naval training that the ap- 
paratus had been subjected to so 
severe a test, and the deficiencies de- 
veloped will be made good by the 
installation of improved appliances. 
The battle practice this year was on a 
larger scale than ever before at- 
tempted, and there had been some 
doubts expressed as to the ability of 
the commanders of squadrons and 
divisions of the fleet to carry out to 
the letter the instructions given them. 
There were also misgivings as to the 


would present. They surpassed in 
that respect those under which similar 
practice is held in foreign navies, So 
far as known, the longest range of fir- 
ing in similar maneuvers of other 
navies has been 6,000 yd., whereas the 
shortest range in the practice this fall 
was 9,000 yd., or nearly four and one- 
half nautical miles, and the greatest 
range, 12,500 yd., or more than six nau- 
tical miles. 

All world’s records for gunnery were 
broken by the crew of the battleship 
“Tdaho” in the big-gun target shooting 
held between Capes Henry and Charles. 
The new marks set by the 12 and 7-in. 
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guns of the 10,000-ton sea _ fighter, 
which by the side of some of the re- 
cently-built dreadnoughts of Germany 
and England is a mere pygmy, are just 
now the talk of naval circles every- 
where in the world. 

During the practice in which she 
won her championship, the sailors of 
the “Idaho” shattered targets at 10,000 
yd. distance. Had the little vessel 
been in battle, she would have shat- 
tered, in five minutes, a battleship at a 
distance of five miles, had she shot with 
the same accuracy. 

To the “Idaho” has been given the 
red pennant which marks her as carry- 
ing the best gunners. This is by no 
means a reflection on the crews of the 
other ships that took part in the marks- 
manship trials. Every battleship dis- 
tinguished itself. The “Vermont” and 
“Minnesota” were so close in results 
to the “Idaho” that it was several days 
before a decision was announced favor- 
ing the latter vessel. 

Two years ago, the record made by 
the “Idaho” would have been an im- 
possibility. For example, when the 
crew of the “Indiana” hit a mark 4 ft. 
square four times consecutively at a 
distance of 1,600 yd., the navies of the 
world were astounded. Yet the 
“Tdaho” has hit a mark nearly 10 times 
as far distant. In 1904, the “Wiscon- 
sin” made a world’s record that was 
thought equally astonishing, when at 
1,600 yd. she hit a mark nine times 
out of 10 efforts. 

During the same vear, Yankee sail- 
ors, gunners on the “Kearsarge,” hit a 
bull’s eye 1,600 ft. distant, 10 times in 
five minutes with an 8-in. gun while 
moving at the rate of 10 miles an hour; 
and a few months after, a crew on the 
“Texas” made a new world’s record by 
scoring 11 hits in 10 minutes with 12- 
in. guns. 

The firings by day were made in 
three runs, the vessels shooting by 
divisions. In one of the runs, each 
division approached the targets at an 
angle to the course of the targets 
under tow, and in a direction generally 
opposite to the progress of the targets, 
the range and speed of the targets 
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being known only to the division com- 
mander, and unknown to the ships’ 
captains. In another run, the condi- 
tions were similar, except that the 
ships approached in the same general 
direction as the course of the targets. 
In the third, the range, direction, and 
speed of the targets were unknown to 
anyone in the firing division. This pro- 
gram was calculated to test the effect- 
iveness of the guns, turning-gear, 
range-finders and other appurtenances, 
as well as the efficiency of the person- 
nel in handling them. 

The night practice was planned 
with a view to ascertain the ability of 
the fleet to repel attacks by torpedo 
craft. The targets were anchored in 
two lines, 4,000 yd. apart, the vessels 
passing between the rows of targets 
and firing broadsides at them. It was 
found that the searchlights were not 
effective enough beyond a distance of 
2,000 yd. As there are now torpedoes 
with a range of 4,000 yd., it is appar- 
ent that searchlights cannot be de- 
pended upon to discover attacking tor- 
pedo boats in time. 

The naval view is that the only 
effective means for safeguarding a fleet 
against such attack is a_ sufficient 
number of torpedo-boat destroyers. 
Of these there should be six for 
every battleship and armored cruiser, 
five to accompany each vessel, and the 
sixth to allow for laying up for repairs, 
etc. As we now have 35 first-class 
battleships in service, under construc- 
tion and authorized, and 12 armored 
cruisers, but only 42 destroyers in 
service, under construction and au- 
thorized, our navy evidently is far short 
of the requisite number of destroyers. 

But the navy does not stop at de- 
veloping efficient gunners. Careful 
consideration is given to that most im- 
portant part of a warship, the propell- 
ing machinery, and methods are fol- 
lowed to insure economy and efficiency 
in other directions. Rear-Admiral 
Evans, while in command of the At- 
lantic fleet, was the first to arrange 
competitions for excellence in engi- 
neering and economy in expenditure of 
coal and other engineering supplies, 
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and his initiative led to competitions 
of a like character for all the different 
vessels which compose the fighting 
part of the navy. The first general 
engineering competition was held dur- 
ing the fiscal year which closed June 
30, last; the “Nebraska” being an- 
nounced as winner in the battleship 
class, and the “Preble” in the destroyer 
class. At certain periods during the 
year no records were kept of the com- 
petition. 

The defects disclosed in the wireless 
telegraph apparatus will be productive 
of renewed efforts to perfect that 
service. The naval experts would be 


ent stage. Under the rules of the bat- 
tle practice, in the conduct of which 
Admiral Schroeder, commander-in- 
chief of the fleet, was considerably 
handicapped by the heavy seas that 
early interfered with the work of the 
16 formidable battleships, the flagship 
and the vessels of the firing squadron 
had to be in wireless communication 
during each run. 

The results of the experiments which 
were made by the fleet are awaited 
with considerable interest by officers 
of the navy, particularly in view of 
published reports that the wireless had 
proven too delicate for the war game, 


Shells Exploding in the Sea around Targets after a Broadside from One of the Big Battleships 


surprised to find any troubles not sus- 
ceptible of improvement as the result 
of the experiments and the inventive 
ingenuity of its men, whether engaged 
in the practical operation of the system 
aboard ship or in researches looking to 
making the wireless—one of the vital 
features of navy efficiency—as reliable 
as possible. 

So far, the Navy Department has re- 
ceived no word in the way of reports 
from the fleet, that would justify any 
conclusions as to the working fitness 
of the wireless plant at sea in its pres- 


that five minutes of big gun work had 
put it out of commission on one of the 
ships, and that, for several hours after- 
ward, it had not responded to efforts of 
readjustment. 

In the opinion of wireless experts, 
not alone in the navy, but in the army 
as well, where great strides have been 
made in achieving success with wire- 
less work, the finding of defects at 
this time, under the strain of the heavy 
firing such as has occurred during the 
fleet’s practice, is fortunate rather than 
otherwise, for it puts the government 
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in possession of detailed knowledge of 
obstacles, the surmounting of which 
should now become the aim of the ex- 
perts. It is only a physical question, 
say these navy and army experts, and 
they add that they would be very much 
surprised were anything found to bear 
out the suggestion that the wireless 
could not be practically worked in time 
of war. 

The Navy Department is working 
with the view of providing some 
method of obviating the exposure of 
the antennae aloft to the shots of the 
enemy. The object is to work out a 
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small portable wireless set, which 
would as much as possible eliminate 
the extreme exposure of the present 
high mast, but, of course, such a set— 
that is, a smaller mast apparatus— 
would mean cutting down its working 
distance, for the high mast is vital to 
the sending of the flashes over wide 
ranges. The small mast, however, 
might be carried for quick use in 
emergencies, where the enemy suc- 
ceeds in dismantling the regular out- 
fit, or where the latter might be put 
out of commission temporarily from 
any other cause. 


HIS SATANIC MAJESTY ON THE BRIDGE 


“The devil strode the bridge,” was 
something more than an empty phrase 
to a big shipload of passengers who re- 
cently arrived in England after a long 


Courtesy the Graphic, London 


“The Devil at the Helm” 


voyage. Aboard most ships making 
trips a month or more in duration, the 
officials of the line do everything in 
their power to relieve the monotony of 


the long days and nights at sea, and on 
this particular ship a fancy dress ball 
was given. One of the officers elected 
to attend the affair dressed as ** Mephis- 
topheles.” He was so engrossed in the 
pleasures of the dance that he did not 
watch the speeding moments, and his 
turn to go on watch came around be- 
fore he had time to change his costume. 
The result was that he had to pace the 
bridge four hours in the picturesque 
dress, made by himself from signal 
flags, of the character he had repre- 
sented in the ballroom. 


LONDON-PARIS TELEPHONE 
A SUCCESS 


London and Paris are now connected 
by telephone. By means of the new 
line which has just been completed, 
people in England are able to talk with 
the residents of cities in northern 
France and Belgium. The submarine 
cable used for the line has proven en- 
tirely satisfactory. The authorities 
hope soon to establish a regular service 
between London and Marseilles and 
the various cities of Germany. 


GThe Japanese government has_ be- 
stowed the name of “Chosen” on the 
new territory acquired by the annex- 
ation of Korea. 
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COMMENT ANID REVIEW 


CS operation of electric interurban roads, which recently have occasioned 
accidents far exceeding in the number of fatalities similar wrecks on steam roads, 
has drawn the attention of authorities to the necessity for better supervision. The 
electrics, operating as they do almost entirely within the borders of a single state, have 
escaped the controlling arm of the Interstate Commission. Now the states are 
beginning to look to the operation of these lines. Wisconsin has already taken an 
active course, and will not permit the opening to traffic of an electric interurban until 
the state engineers have personally examined the track and rolling stock. If the 
roadbed is deemed unsafe, if dangerous curves or grades exist, if bridges or culverts 
are insecure or liable to washouts, the company must correct all these shortcomings 
before it can be used by the public. The natural result of such a regulation is that, 
in Wisconsin, a new road is more carefully built in the first place, and not constructed 
at lowest possible cost with the expectation of improving conditions later on, from 
earnings. This handicaps promoters, but safeguards passengers. The recent bad acci- 
dents referred to were due not to bad track but to an absence of some safety system at 
points where two cars approaching on single track were unable to be seen each by the 
motorman of the other. There are scores of roads throughout the country equally 
dangerous where the single track curves through cuts, or is hidden in such a manner as 
to invite disaster. Unless corrected, the day will surely come when some careless 
motorman will neglect to reduce his speed to the point of safety and, taking chances 
where he has always been lucky, will do so once too often. 
* ” 
XPERT testimony as to the identity of handwriting has of late years lost much of 
its former value since the experts have increased to numbers permitting both the 
prosecution and defense to present testimony favorable to the interests of each But 
in this case, as in so many others, scientific mechanics has now been invoked to tell a 
tale utterly devoid of prejudice, and mathematically correct. 

Dr. Lindsay Johnson, a celebrated English specialist, has discovered that there 
is an individuality of heart beats which can be clearly discerned when the handwriting 
is projected, highly magnified, on a screen. These individual characteristics are prc 
nounced in persons not physically sound, or writing under conditions of nervousness 
or excitement. Advantage is also taken of the fact that a person in signing his own 
name does so rapidly and mechanically, wheieas a forger writes slowly, which not only 
gives abundant time for the heart irregularities to be recorded, but they consequently 
appear more often. 

During the experiments at a London hospital, several patients with heart and 
kidney troubles were given the Lord's Prayer to write. The results of the abnormal 
pulsations were easily recognized in each case. 


* 
* 


. * 

Se postmaster general is breaking the news to us gently, doubtless fearing the 
public could not stand the shock incident to the change from a $20,000,000 

deficit to 1-cent postage in less than one year. It really begins to look as if some of 

the needed business reforms which every good business man has recognized for years, 
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were being made. And the awful, terrorizing, rapacious deficit, which has been caused 
by carrying newspapers and magazines at | cent a pound, and by rural free delivery, 
and from year to year by various other and convenient scapegoats, is vanishing. Without 
in any measure wishing to detract from the credit due the postmaster general for his 
economic work, the fact remains that what has recently been done could and should 
have been done years ago. 


It is now announced that 1-cent letter postage is a possibility of the future. This 
is desirable, but not the first consideration. The people are not clamoring for 1-cent 
letter postage, but they are insistent on a parcels post system. If the department has 
any concessions or reductions to make to the public, let it be in the form of a parcels 
post such as European countries have enjoyed for years. Two cents for sending a 
letter does not prevent any one from using the mails for that purpose. The present 
rate on fourth-class mail matter—merchandise—is absurd and largely prohibitive. We 
are years behind other countries in this respect. The argument that it can’t be done 
is mere rot, ridiculous and un-American. We can do it, and the only reason we are 
not doing it today is because of the power and ability, in the past, of the express 
companies to prevent legislation. The people are thoroughly tired and disgusted with 
the puerile excuses of congressmen for failure to pass the necessary measures. 
Apparently the only way to get parcels post is to elect only such congressional candidates 
as positively pledge themselves to it. What other countries have done successfully 
for years we can do, and if any congressman tries to convince you to the contrary, one 
of two things is certain: 


Either he does not know what he is talking about, or he will bear watching. 


* 


oc proposed aeroplane race from Chicago to New York, which was announced with 
so much assurance, turned out to be a first-class fizzle. The whole performance 
reflected no credit on either the newspapers who apparently tried to get some cheap 
advertising out of the scheme, or the aviators who allowed their names to be used as 
“contestants” for the $30,000 prize. As late as the day previous to the start, those of 
the entrants who were yet on the ground were expressing confidence in their success. 
At the last minute, lots were drawn by three to determine who should go through the 
formality of making a start. The short stick fell to Eugene Ely who flew 11 miles 
before the gasoline feed pipe became ‘‘clogged’’. The landing was made with some 
damage to the machine. After repairs, a few miles more were made the second day 
with another bad landing and more repairs. 


Three days ‘flying’ had reduced the 980-mile trip by exactly 21 miles. An 
average of only 133 miles a day for the remaining seven days allowed, would still have 
won the prize. Some of the aviators complained at the size of the prize and say 
$250,000 would have been none too large to warrant the contest, and refer to the 
$50,000 offered by the London Daily Mail for a 1 ,000-mile flight in England. In view 
of the records for single-day flights recently made in this country and abroad, there 
should be nothing impossible in a 10-day flight of 1,000 miles. If the course were 
planned with pre-arranged stopping places, a man would have to fly only 100 miles in 
24 hours, which would give him 20 hours at each station in which to rest, and abundant 
opportunity for his assistants to inspect and overhaul his machinery. There seems no 
good reason why our American-built engines should not be equal to a service of this 
nature and duration. 
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~O continue the subject—for this appears to be an aeronautic number—chief interest 
seems likely to center on transatlantic flights. Now that Wellman and his intrepid 
assistants have made the start, renewed effort may be expected on both sides. Already 
is building, in Germany, a dirigible in which Brucker hopes to fly from Cadiz to the 
Bermudas or Cuba early in the comingsummer. Inasmuch as Germany has specialized 
in dirigibles, having at present some 400 in all, we may expect a notable effort. 
Brucker hopes to get into a westerly trade wind on which he counts to carry him a large 
part of the distance. If, as believed, there are upper currents flowing continuously in 
a given direction over a defined course, like the Gulf and Japan currents of the ocean, 
air voyaging would be greatly simplified. Already scientists are at work attempting to 
chart these air currents. Inasmuch as experience has demonstrated local air currents 
moving in opposite directions, one a few thousand feet directly over the other, it seems 
reasonable to hope for satisfactory results in the search for permanent winds. It 
would seem, however, the part of good judgment for any transatlantic aeronaut not to 
stake his life and machine in an ocean voyage as its initial trial, but to first make an 
overland trip of a relatively equal distance or time. 


* 
* * 


* 


AVIATION meets have proved so unprofitable to the promoters, that another year 
is likely to see fewer such events. On the other side, where they go in for such 
—— on grand scale, spending as high as $100,000 in preparing the grounds alone, for 
a single event, the announcement is made that there will be nothing doing in this line 

next year. The gate receipts are uniformly disappointing, the explanation being that 
the cond hesitates to make a long journey and spend half a day with no certainty that 
the wind may not prevent a flight. It will be remembered that only within recent 
months have the airmen ventured aloft except under ideal conditions. Hence the public 
became over-cautious and refused to take chances. History makes rapidly in these 
days, and very soon the multitudes will have ‘Satisfied their curiosity, and will go tor 
more trouble to witness an aeroplane pass overhead than it now does to see an au 
mobile or a locomotive go by. 

The air contests of 1911 will be in long-distance flights, corresponding to endurance 
tests with automobiles. These tests will do even more to develop and perfect the air 
ship than endurance runs have done for the motor car. Much depends on what 
development is made next year. The probability is that unless the aeroplane can 
made a vehicle of reliability during 1911, it will not become adapted for passenge 
service for some years at least. 

In fact, the prevailing sentiment among the foreign airmen at the Belmont Park 

V 


meet was that neither the dirigible nor aeroplane e will develop into passenger vehicles 
of any consequence. The dirigible, in order to carry any considerable number of 
persons, say in excess of 10 passengers, becomes ae ony in gusty wind on 
account of its size. On the other hand, the tendency is to make the planes smaller 
rather than larger, which means only one, or at most oe, passengers. The peculiar 
shape and construction of aeroplanes is such that any substantial extension of the plane 
means decreased strength and increased danger. While the thought is disappointing 


the fact cannot be denied that the prospect at present is anything but promising for 
erial transportation between given points with any degree of certainty or regularity 
1ere are undoubtedly practical uses for the aeroplane—which seems likely to supplant 
dirigible—but as a rival of surface trains and ships, the outlook is far less pron 
ng one year ago. 


ae 
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Moisant Circling over Statue of Liberty, New York 
Harbor. 


Five Machines Caught in Air by Camera, at Belmont ; — - 
Park—Five Others Were up at Same Time, Making Ralph Johnstone, Who Made World’s Altitude Record 
Total of Ten. of 9,714 Feet, Preparing to Go Aloft. 
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AEROPLANE DEVELOPMENT AS SHOWN 
AT INTERNATIONAL MEET 


By JAMES R. QUIRK 


N a raw fall day, two years ago, a 

notable group of Senators, Con- 
gressmen, members of the Cabinet and 
Justices of the Supreme Court stood 
for many hours on the parade ground 
at Fort Myer, Virginia, eagerly await- 
ing a view of a flying-machine. In a 
small, hastily constructed house at one 
end of the field was Orville Wright 
with the biplane which was to undergo 
tests preliminary to its acceptance by 
the army. The notables waited pa- 
tiently, praying that the wind might 
die down to permit a flight. When a 
gun boomed out the sunset hour, the 
silent Orville Wright emerged from 
the shed and gazed at some nearby 


trees. His sharp eye detected the 
slight vibration of a leaf as it was 


kissed by a gentle zephyr and he waved 
his hand, indicating that there would be 
no flight. 

At Belmont Park, Long Island, a few 
weeks ago, a 40-mile wind was blow- 
ing across the aerodrome, chilling the 
few spectators who had not deserted 
the field rather than stand before the 
piercing wind. Yet five aeroplanes, in- 
cluding the largest and smallest, the 
“Antoinette” and the “Demoiselle,” es- 
sayed to fly in the face of what was 
literally a gale; and two biplanes, built 
by the same men who had refused to 
fly two years before while a leaf stirred, 
climbed thousands of feet into the air. 

The contrast was made possible by 
the wonderful development of the aero- 
plane which has marked the last two 
years. \\Vhereas, 24 months before, men 
journeyed thousands of miles to see a 
single aeroplane shot down a rail by a 


weight and fly once or twice around a 
held, today the public hesitates to jour- 
ney outside the city limits to an avia- 
tion meet, unless they are assured of 
witnessing a thrilling vol plane or are 
drawn by the prospect of a spectacular 
speed contest. 

This was well expressed by Charles 
Hamilton, who made the flight from 
New York to Philadelphia and return, 
and who is credited by airmen with 
being one of the most daring of their 
profession. Hamilton was standing in 
front of his hangar at Belmont Park, 
when Frisbie, in his biplane, fell 50 
ft. while rounding a pylon. As the ma- 
chine dropped through the air, the 
spectators in the nearby grandstand 
rose to their feet, gasping with horror. 
When the biplane struck the ground, 
Frisbie crawled out of the wreck, un- 
injured, and walked across the field. 
Within a few minutes, the incident was 
forgotten by the spectators. 

“T really believe,” mused Hamilton, 
“that this game has gotten to the stage 
where they are disappointed if some 
one isn’t injured or killed.” 

Those who favor the monoplane had 
expected that the Belmont Park meet 
would demonstrate the superiority of 
that type over the biplane, and, so far 
as the results go, the monoplane did 
carry off all the honors in the speed 
contests. Both the international cup 
contest and the statue of Liberty race 
were won by monoplanes, but a biplane 
succeeded in winning the grand alti- 
tude prize and broke the world’s rec- 
ord, achieving 9,714 ft. Greater sta- 
bility has been the claim for biplanes, 
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Pylon, 


Bulletin Board and 
Flight Flag, 
Grandstand at 
Park, 


tors of Wind Conditions, 


in Front of 
Belmont 
Informing Specta- 
Events in 


Progress and 


Machines in the Air. 


This Photograph Shows the 
Great Wing Surface of the 
Antoinette Monoplane, and 
the Manner of Bracing the 
Planes. It is Necessary to 

Step Ladder to 

Reach Operator’s Seat. 


Use a 


Ely of Curtiss Team in New 
Curtiss Machine, Built for 
Cup Race. It Was Not 
Completed in Time to Par- 

Note Small Plane 

Superimposed over Main 

Plane. This is a Radical 

Departure from Curtiss Bi- 


ticipate. 


plane Type. 
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How the Revolving Motor Is Housed in a Steel Cov- Manner of Securing the Barograph, Used to Measure 
ering on Latest Bleriot Monoplanes. Altitude, Between Planes of a Biplane. 


| The 26-Foot Wright Ma- 
chine, in Which Johnstone 
Climbed 9.714 Feet. Note 


Comparative Size of Mo- 


tor and Small Vertical 


Pieces in Front, to Aid 


Stability. 


The “Baby” Wright Machine 
Which Made Remarkable 
Speed in Trials. Motor 
Troubles Kept It Out of 
Cup Contest, for Which It 
Was Built. 
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yet the Bleriot and the Antoinette ma- 
chines proved as stable as the Wright, 
the Farman or the Curtiss biplanes. 
The greatest objection urged against 
the monoplane has been the difficulty 
of staying the wing surfaces, the truss 
construction which characterizes the 
biplane being unavailable. An inspec- 
tion of the foreign monoplanes at the 
meet would seem to demonstrate the 
futility of this argument, for the 
methods adopted by the builders of 
the French monoplanes insure great 
strength. John Moisant’s Bleriot, for 
instance, just as it was being hauled out 
of the hangar, was torn out of the hands 
of mechanicians by a 30-mile wind and 
turned completely over. The wind 
caught it sideways and up-ended it un- 
til it stood vertically on the end of one 
of the wings. It toppled over with a 
smash. Yet within a short time it was 
in commission. The planes had not 
even been strained. 

Many of the American aviators re- 
marked on the superior manner in 
which the Frenchmen constructed their 
machines. Every detail seemed to have 
been thoroughly worked out. One of 
the illustrations shows the manner in 
which the Gnome motor is housed on 
a Bleriot. La Blanc, while racing with 
his 100-hp. Bleriot, crashed into a tele- 
graph pole, yet the motor was practi- 
cally uninjured ; the steel housing saved 
it. It was about an even split between 
the two types as to the number of ac- 
cidents. 

The superiority of the foreign en- 
gines was demonstrated beyond ques- 
tion in the two great speed contests. 
Both were won by Bleriot machines 
with Gnome rotary motors. Moisant, 
an American, captured the second prize 
in the international cup contest and the 
prize of $10,000 in the statue of Liberty 
flight, but in both events he used for- 
eign-built machines with foreign en- 
gines. Hamilton had a fast biplane 
which showed a speed of over 70 miles 
an hour in trials. It had an American- 
built engine which developed 110 horse- 
power. The Wright brothers brought 
out a biplane, which was hardly half 
as long as the regular Wright machine. 
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This “baby” biplane, as it was called, 
was fitted with an engine which was 
supposed to give 60 horsepower. Dur- 
ing some of the preliminary trials this, 
too, showed remarkable speed. Yet 
when the international race was called, 
engine troubles had placed these two 
hopes of the American airmen out of 
the running. The machine which won 
the grand altitude prize by climbing to 
the hitherto unreached height of 9,714 
ft., nearly two miles, was also a new 
machine. \Vhile the regular Wright 
biplanes are 39 ft. 6 in. long and 7 ft. 
wide, the smaller machine was but 26 
ft. long and 3 ft. 4 in. wide. The per- 
formance of this machine, operated by 
Ralph Johnstone, disproved the theory 
that machines with small supporting 
surfaces cannot be sustained in the rari 
fied air of the higher levels as well as 
machines with larger planes. While 
making this height, Johnstone drove 
the machine upward at a sharp angle. 
himself leaning far backward, as in a 
reclining chair. 

It is the opinion of most of the air- 
men who participated in the meet that 
from now on the tendency will be to 
diminish the size of the planes and in- 
crease the power of the engines. While 
it is true that most of the machines 
could carry still heavier engines, it is 
realized that lighter and stronger mo- 
tors are necessary to any great advance- 
ment in the science of flying. And not 
only must the engines be made lighter 
and more powerful, but they must be 
made more reliable. 

M. Garros, who is considered the 
most expert operator of the “Demoi- 
selle” type of machine, has decided to 
adopt the Gnome motor for the tiny 
flyer. He has experienced difficulty 
with motors of the horizonta!-opposed 
type, and will build machines of the 
Santos-Dumont type next year, fitted 
with 30-hp. revolving motors. There 
were two of these machines at the meet 
and they elicited much favorable com- 
ment by their speed and the manner in 
which they rounded the sharp turns at 
the pylons. 

Automatic stability is one phase of 
the heavier-than-air machine which has, 
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CLAUDE GRAHAME-WHITE 


of England, Winner of International Cup Contest, the 
Highest Honor in the World of Aviation 


ior the present at least, been discarded 
by the men engaged in the manufacture 
and operation of the aeroplane. The 
gyroscope, the pendulum, and empirical 
electrical and compressed-air devices 
have been laid aside. It would be ab- 
surd, in the face of what has been done, 
to venture the statement that automatic 
equilibrium will never be achieved, but 
the men who are developing the ma- 
chine in its present form have aban- 
doned the search and are willing to 
leave to the operator the task of main- 
taining his stability in the air. 

While they are not doing much talk- 
ing about the future, being very much 
engaged in the present, the airmen are 
looking forward hopefully to a success- 
ful flight over the Atlantic. The adher- 
ents of the aeroplane are sure that the 
flying-machine will accomplish the feat 
before the dirigible. Moisant is confi- 
dent that it will be done in five years, 
and La Blane and Latham are of the 
same opinion. 

Glenn Curtiss, the winner of the in- 
ternational cup at Rheims, France, in 
1909, had constructed a machine of the 
monoplane type to participate in the 
race this year. It was unique in that a 
small plane was superimposed over the 
main plane in front. This is supposed 
to add to its stability. The machine 
has not yet been tried out, however. 

Harmon had a “freak” in his hangar, 


JOHN MOISANT, 


Whose Performances at the Meet Class Him as One 
of the Greatest of Airmen 


but it was never taken outside. It con- 
sisted of a central cylinder about 7 ft. 
in diameter, placed horizontally, with 
single planes on either side. The en- 
gine and propeller were located within 
the cylinder. 

Claude Grahame-W hite, of the Eng- 
lish team, who won the international 
speed contest; Moisant, who saved the 
Americans from humiliation that 
race and the statue of Liberty contest, 
and Ralph Johnstone, a Wright airman, 
won the greatest laurels of the meet. 
When it seemed that the prize and the 
honor of winning the race from [Pel- 
mont Park to the statue of Liberty in 
New York Harbor and back was going 
to a member of a foreign team because 
none of the Americans were prepared 
to enter, Moisant, the last man who 
would be expected to jump into the 
breach, because of the condition of his 
machine, paid $10,000 for a Bleriot be- 
longing to a Frenchman, and entered 
the race. He won it by a narrow mar 
gin. The machine which he had previ 
ously used in the cup contest was in a 
crippled condition when he entered, but 
he refused to stand by and see the prize 
taken from America without an effort. 
It has been said that toward the success 
of any flight the machine counts for 
10 per cent, the motor for 15 per cent, 
and the man for 75 per cent. Moisant’s 
work would seem to prove this. 
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Revolutionists Holding Avenue Agzinst Loyal Troops—Hastily Constructed Barricades Were Thrown Up 
at Strategic Points in City and Defended by Artillery and Infantry 


Effects of Shots by Artillery in Wall of Residence 
RTILLERY played the most important part in the drama in Lisbon, October 4, when the 
monarchy was overthrown and a republic was established practically over night. That the 
revolution, though quick and complete, was not without its grim features is shown by the deadly 
work of the gunners both in the streets and on the ships of the navy which raised the republican flag. 
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CALIFORNIA PIGEON FARM 


What is claimed to be the most pro- 
ductive pigeon farm in the world is lo- 
cated on the outskirts of Los Angeles, 
Cal. It consists of eight acres of sandy 
land, adequately provided with pigeon 
cotes. Its annual crop is more than 
150,000 pigeons, and. it is said that at 
no time is there less than 100,000 
grown birds in the establishment. 

Squabs sell at from $2 to $4 a dozen, 
but the percentage of profit is not as 


building is banked up solidly with mat- 
ing boxes, arranged in tiers, and nar- 
row aisles give ready access to every 
nest. 


ELECTROCUTION OF CATTLE 


In the slaughtering house at Nantes, 
a French scientist, Dr. Leduc, has tried 
out a method of killing cattle by elec- 
tricity. A spot on the forehead of the 


Raising Pigeons for the Market 


great as some may imagine, although 
as great as derived from many famous 
stock farms. The pigeons consume 
about 6,000 Ib. of grain every day, a 
large force of employes being needed 
to keep the quarters clean and to kill 
and prepare the squabs for market. 
Unceasing vigilance is necessary to 
prevent rats, mice, owls, hawks, and 
insects from decimating the flocks. 
The pigeons are housed in six large 
buildings, the main structure being 60 
ft. long, 30 ft. wide, and 20 ft. high. 
The exterior and interior of each 


animal and another on the back in the 
lumbar region, are shaved and the elec- 
trodes applied there. A current of 110 
volts and 60 milliamperes has sufficed 
to kill instantaneously a 1,600-Ib. steer. 


@Wireless messages from Glace Pay, 


N. S., and Clifden, Ireland, are re- 
ported to have been received by Mar- 
coni at the new high-power station he 
has been erecting in Argentine Repub- 
lic, an estimated distance of 5,600 
miles, 
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TROLLEY CARS USED AS AN AID IN HOUSE WRECKING 


in obedience to the pull 
from the cables. 


ORIENTAL NAR- 
COTIC OVERPOWERS 
FIREMEN 


Hasheesh, the subtle 
narcotic of the Far East 
is held responsible for the 
temporary discomfiture of 
no less than 75 of Chi- 
cago’s firemen. Fire in a 
harvester twine factory 
called out a number of the 
engine companies in that 
city recently. They were 
forced to go into a shed, 
where an immense quan- 
tity of hemp fiber was 
stored. The fire had at- 
tacked the bales of fiber 
and the fumes produced, 
when water was poured 
upon the burning hemp 
from a dozen lines of hose, 
overcame the men at the 
hose lines. Other men 
were sent to take their 
places only to succumb to 
the overpowering fumes. 
The firemen could not ac- 


New York Building Being Demolished by Trolley Cars 


The building department of the City 
of New York is, so far as known, the 
first to adopt the trolley car as an aid 
in house wrecking. A building at the 
corner of Park Place and West Broad- 
way collapsed suddenly, the outer 
walls giving way and the upper floors 
crashing through to the basement. The 
fire and building departments tried to 
pull down the toppling walls, but failed 
until they attached steel cables to the 
supports on the third floor and, hook- 
ing two trolley cars to the other ends 
of the cables, started the cars forward. 
Immediately the walls fell. The photo- 
graph reproduced herewith was taken 
at the instant the walls started to fall 


count for the situation, 
never dreaming that the 
piles of straw colored fiber 
on which they were working contained 
the narcotic, that for centuries has 
been famous as a sleep producer. It 
was not until several hours after the 
fire had been extinguished and while 
it was sought to explain the soapy 
appearance of the water on the floor, 
that the mystery was solved. 

C After more than 700 years of exist- 
ence, the silver mines at Freiburg, Sax- 
ony, are to be closed on account of the 
continued low price of silver. Up to 
the present time, they have yielded 
5,431,348 ke. (11,948,965 lb.) of silver, 
representing a value of 972 million 
marks ($243,000,000). 
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SUBMARINE HAULED ASHORE TO MAKE REPAIRS 


An unusual photograph 
of a submarine vessel was 
recently taken in Ports- 
mouth Harbor, England, 
when one of the little ter- 
rors of the sea, known as 
“No. 5,” was run out of 
the water to make minor 
repairs. The ship is 
shown braced against the 
side of the dock with 
heavy cables to maintain 
it on an even keel. An 
excellent idea of its size 
and shape is obtained 
from the picture. 


MUSIC HEARD BY 
TELEPHONE 500 
MILES DISTANT 


The transmission of 
music a distance of 500 
miles over an ordinary 
telephone circuit was suc- 
cessfully accomplished re- 
cently in California. Dur- 
ing a meeting of electrical 
experts in San Francisco, 
the members listened to a 
phonographic concert 
given in Los Angeles, the 


horn from the phonograph 
being placed against a 
similar horn screwed to 
the mouthpiece of a telephone trans- 
mitter. There were 12 ordinary re- 
ceivers placed in multiple at the Coli- 
seum in San Francisco, these instru- 
ments being “plugged in” on the long- 
distance wire to Los Angeles. The 
concert continued two hours, and every 
number was heard in San Francisco 
with perfect reproduction of the tones 
and shadings. 


HOT WIRE USED TO FELL 
TREES 
Felling trees with hot wire is being 
done with considerable success in Ger- 
many, where an inventor has recently 


Submarine as it Appears out of the Water—Not a Wreck, but Run 


Aground for Repairs 


perfected a device for utilizing the 
method economically. The wire is car- 
ried to and fro by an electric motor, the 
heat caused by the friction of the metal 
thread against the tree trunk being suf- 
ficient to burn through the timber, the 
result being a cut that is smoother and 
cleaner than can be made with a saw. 
A tree 20 in. thick can be cut through 
in six minutes, and the cut can be made 
wherever the operator desires. The 
motor which actuates the wire is in- 
stalled outside the range affected by 
the fall of the tree. In the absence of 
electric current, the necessary power 
can be generated by a 10-hp. gasoline 
motor and dynamo. 
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STEEL BEAMS USED FOR 
TEMPORARY BRIDGE 


Two 12-in. steel I-beams served 
the people of Wallace, Idaho, as a 


Crossing the Bridge of I-Beams 


bridge for automobiles over the south 
fork of the Coeur d’Alene river after 
the forest fires had destroyed the 
wooden _ structure that formerly 
spanned this stream. The beams were 
laid across the river, a span of 35 ft., 
on abutments built of railroad ties. 
The width of the beams was found to 
be ample for machines of standard 
tread. Motorcyclists also used the 
bridge. 


TELEPHONE EXCHANGE ACTS 
AS OFFICE BOY 


In connection with the main tele- 
phone exchange of Christiana, Nor- 
way, is an office whose mission is to 
receive incoming calls to the subscrib- 
ers at times when they are not present 
to answer themselves. The exchange 
thus acts as office boy for subscribers 
who do not have office attendants, and 
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is proving especially accommodating 
for physicians, lawyers, selling agents, 
and cabmen. 

When a subscriber returns to his of- 
fice, the receiving exchange will, on re- 
quest, tell him who has called during 
his absence and read the notes taken 
down. The charge for this accommo- 
dation is $16 per year. The subscriber, 
on leaving his office, switches his tele- 
phone onto the receiving exchange by 
pressing a key. 


METAL FIGURES ON FREIGHT 
CARS 


The Atchison, Topeka & Santa Fe 
Railroad now designates the weight of 
its freight cars, as well as the symbol 
of the station at which the weighing is 
done and the date, by metal figures in- 
stead of by painting. This new 
method, patents on which are pending, 
does away with the delay incident to 
the painting and also saves the cost 
and bother of switching to the paint- 
er’s track. 

The device consists of a_ metal 
holder, 8% in. wide by 7% in. high, 
nailed to the side of the car. The 
figures and letters are inserted into 
this holder and show through the open- 
ings provided. Tampering with thie 
holder is prevented by means of a self- 
locking progressively numbered seal, 
or by the ordinary car seal. 


Metal Numbers in Holder 
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THE RIDDLE OF THE OIL WELL 


HENCE come the 

great volumes of 
oil issuing from the 
many gushers of the 
California oil fields 
which have made for- 
tunes for many and lost 
large sums of money for 
others? How long will 
they continue to flow? 
\Vill the gushers cease 
spouting tomorrow or 
will they continue to 
furnish man with na- 
ture’s bountiful supply 
of petroleum for 
months ? 

Geologists, engineers, 
and oil operators,—all 
are puzzled when it 
comes to furnishing an- 
swers to these questions. 
Some operators may 


By HAMILTON WRIGHT 


claim that their wells are 
practically inexhaustible, 
But they do not know. 
Nobody knows. All the 
gushers of the great Cal- 
ifornia fields are evi- 
dently above the same 
subterranean source. 
The puzzle involved has 
presented many angles, 
according to the occupa 
tions of those who have 
attempted to solve it. 
The greatest puzzle to 
geologists has lain in the 
difficulty of ascertaining 
the exact nature and ex- 
tent of the formation in 
which the oil is sus- 
tained or from which it 
flows; the oil which is 
spouted from these 
gushers may travel hun- 


Lakeview Gusher Two Weeks after it Began Spouting—The Derrick Shown is 84 Feet High 
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dreds of miles be- 
fore it reaches the 
wells. The prob- 
lem which faces 
the engineers is 
that of determin- 
ing the probable 
quantity of oil 
that will be de- 
livered, for the 
huge output has 
not only taxed 
their resources to 
the limit, but has 
occasioned the 
expenditure of 
more than one 


POPULAR MECHANICS 


million dollars in 
order to provide 
storage and ship- 
ping facilities. 
For those who 
are concerned 
with the mechani- 
cal phases of the 
case, there has 
been the pressing 
question of how to 
store the oil most 
economically with 
the least loss 
through seepage, 
and with the 
greatest precau- 


Great Gusher after 90 Days of Spouting 
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Engineer and Assistants at the Lakeview Gusher 
ia 
Thousands of Dollars’ Worth of Oil-Well Supplies at Taft, Cal., an OilBoom Town in 


and after It Had Destroyed 


tions against fire, 
which is an ever 
imminent and well 
recognized dan- 
ger. The question 
which has baffled 
experienced 
drillers and op- 
erators through- 
out California is, 
why the first great 
gusher, from 
which the oil 
flows with intense 
force froma depth 
of 2,225 ft.. has 
not “sanded up” 
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the Derrick 


Coalinga, a 


Model 


Oil Town 


as has most other 
gushers. Usually 
the velocity of the 
flow forces sand 
into the pipe and 
this clogs the well 
or places the de- 
molished casing at 
right angles to the 
vertical line of the 
well. 

Lastly, there is 
the pressing prob- 
lem of the oil 
marketing con- 
cerns—how to 
dispose of this oil. 


the Gusher District. The Drilling of Many Wells Has Threatened an Over-Production 
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Although the Lakeview gusher has de- 
livered probably over $3,500,000 worth 
of oil to date, a considerable part of 
which has been saved, the owners of 
the property have as yet declared no 
dividend, for the enormous output was 
entirely unexpected and came in ad- 
vance of any market that could have 
been arranged for. The production of 


this one well has cost or, when com- 
pleted, will have cost the owning com- 
pany more than $500,000 for storage, 
transportation and caretaking. 


This 


Trying to Get the Lakeview Gusher under Control. 


well is located in the Maricopa oil 
fields. 

Many of the questions which have 
been excited by this wonderful crop of 
gushers will probably forever remain 
unanswered, particularly those rela- 
tive to the source of the oil flow and the 
extent and formation of the so-called 
“oil sands.” All that oil operators 
know of the well here referred to, is 
gleaned from their observations of the 
output after it reaches the surface of 
the earth and through the hitherto un- 
successful attempts to cap the well. Of 
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course, this would be a difficult feat. 
for the mouth is some 40 ft. in diame- 
ter and the oil comes out as a raging 
geyser. 

No one knows the underground 
source of the well, but various theories 
are held as to this source. S. W. 
Morsehead, an authority on the sub- 
ject, has advanced the theory that the 
oil is influenced by the waters from the 
sea, which is 60 miles distant, but may 
communicate with the flow through 
subterranean channels. In support of 


Oil Spouts from the Ground in a Stream Ten Feet in Diameter 


this theory, he points out that the 
greatest gusher, which now comes up 
in geyserlike form, varies in intensity 
with the rise and fall of the tides. As 
against this theory of direct connection 
with the sea through subterranean 
channels, other authorities urge that 
there is no such connection, and that 
the same influence which causes the ebb 
and flow would also cause the rise and 
fall of a huge subterranean lake of oil. 
J. Willway Treadwell, an engineer, who 
believes in the diatomic origin of oil, 
that is, that a constant process of for- 
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ire at Bakersfield. It is Feared the Lakeview Gusher May Take Fire 


A Lake of Oil at Coalinga, California. 
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mation is going on beneath the earth 
through the pressure upon countless 
diatoms, expresses the opinion that the 
flow may continue indefinitely or, at 
least, as long as the well affords a free 
exit for the oil that is, according to this 
theory, thus constantly being formed. 
Other engineers have expressed the 
view that the gusher is tapping a huge 
pool or lake of oil, which is fed by flow- 
ing streams or seepages of oil coming 
through crevices that may perhaps lead 
for hundreds of miles. In other words, 
the source of this gusher may be hun- 
dreds of miles distant from Maricopa. 
The oil, at its source, may be held in 
suspension in sands or shales and forced 
by gas pressure into the crevices in 
which it may run almost as water 
through a hydrant. Still others hold 
that the oil is an “artesian flow,” that 
it lies far beneath the earth on the sur- 
face of a huge body of water and that 
when the oil is exhausted, it will be 
followed by an enormous flow of fresh 
water. This theory closely corresponds 
with Mr. Morsehead’s theory that the 
well connects with the sea and that 
ultimately a great flow of salt water 
may inundate the San Joaquin valley. 
On its face, the theory does not seem 
plausible because of the great distance 
of the well from the ocean and the pres- 
ence of intervening mountain ranges. 

The final outcome of the gusher is 
as unknown as its source. Its ultimate 
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evolution is hidden in mystery for 
which there are no precedents nor guide 
stones. The well has cast up shark’s 
teeth and fossils of the tertiary period. 

The attempts to control the gusher 
and store the oil have led to remarkable 
engineering efforts. Only a short time 
ago, men might have been seen wading 
almost naked with the waving lake of 
oil almost up to their shoulders. They 
were removing an obstruction, which 
had become lodged in a 10-in. pipe 
serving to conduct some of the oil from 
the escarpment to the sump holes, or 
catch basins. On other occasions, one 
might have seen huge 12 by 12-in. 
beams hurled into the air as though 
they were toothpicks. The beams had 
been bolted together in the form of a 
huge raft, and an attempt was made to 
pull this raft-like structure over the 
top of the crib which had been built 
around the well. But it was unsuc- 
cessful. Crib and all were destroyed 
by the gusher. 

At present, the engineer in charge of 
the well is undertaking the construc- 
tion of a dam to provide storage for its 
output. This dam will be built across 
the gully in the foothills near the well 
and, when completed, will be 150 ft. 
long at the bottom; 250 ft. long at the 
top, and 75 ft. high. It should hold 
16,000,000 bbl. of oil, and the lake thus 
created would be one-half mile long 
and 100 ft. deep in its deepest part. 


TELEPHONE DESIGNED 


A mechanical assistant that will not 
mumble and jumble the words and 
that will not get hoarse or become ex- 
hausted has been devised to relieve 
the deep-voiced, much-tried railroad 
employe whose particular mission in 
life has heretofore been to call the 
trains as they were ready to depart. 
At a recent convention of railroad elec- 
trical engineers in Chicago, a device 
was exhibited which, its inventor 
claims, will not only make the train an- 
nouncer’s life a bed of roses, but will 
also render useless the page in hotels, 


FOR TRAIN ANNOUNCER 


and the droning dining-car porter who 
gives first, second and third calls to 
hungry travelers when meals are 
about to be served. Ina hall equipped 
with this device there should be no 
trouble hearing a speaker in all parts 
of the hall, no matter how poor the ac- 
coustics may be, the mechanism being 
so arranged that his voice will be di- 
rected to all parts of the hall simulta- 
neously or to any number of audiences, 
present or far away. 

The device, called an automatic an- 
nouncer, is in reality a loud-speaking 
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telephone and consists of a transmitter 


and one or more reproducers. It has 
been perfected after several years of 
experiment and, in outward appear- 
ance, closely resembles the telephone. 
The transmitter is like a desk-tele- 
phone stand without the receiver at- 
tachments. When the apparatus is 
placed on the market, the reproducers 
will be encased in small tubes about 
5 in. long and 2 in. in diameter and 


equipped with small megaphone 
horns. During the demonstration be- 


fore the electrical engineers, the re- 
producers were enclosed in small hard- 
wood boxes, 8 in. long, 3 in. wide and 
3 in. deep. There were four of these 
hung on the walls of the large assem- 
bly and exhibition room, just below 
the ceiling. The operator placed him- 
self in a corner of the room and, from 
time to time, announced the proceed- 
ings of the convention. He spoke into 
the transmitter in an ordinary conver- 
sational tone, which could not be 
heard 10 ft. away, but the reproducers 
instantly rendered his communications 
in a voice loud enough to be heard 
above the noise in the room and in 
every part of it. The inventor claims 
that his device reproduces with perfect 
clearness the sibilant sounds that are so 
often confused in the ordinary tele- 
phone transmitter. The “s,” “z,” “c” 
and “th” sounds are given their correct 
value and can easily be distinguished 
as can also the “d,” “b” and “v” sounds. 


STRANDED HIGH ON ROCKS 


The singular position in which the 
Canadian Pacific Railway Company's 
Alaska liner “Princess May” was leit, 
after stranding on the north reed of 
Sentinel Island, Lynn Canal, Alaska, 
is shown in the accompanying illustra- 
tion. At low tide there was 12 ft. of 
water under her stern, but her bow 
was 25 ft. above sea level. The vessel, 
on striking, scraped the rocks until she 
reached amidships, then slid back 5 ft. 


SCRUBBING AND PAINTING 
STOOL 


A stool, designed expressly for the 
use of scrub-women and for use in oil- 
ing or painting floors, is shown in the 
illustration. Its bottom is provided 
with six casters, and its top has padded 
hollows for the knees and receptacles 
for soap, cloths, and brushes. 

The users of the stool generally start 
work in one corner, scrub or paint a 


A Stool for Floor Work 


convenient space, then push themselves 
and their stool backward into a new po- 
sition. 
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Architect’s Drawing of Washington City Postoffice 


NORWEGIAN CAVALRY-SKEE 
CHARGE 


The rapidity with which a skee-shod 
infantry regiment of the Norwegian 
army may charge into action with the 
aid of cavalry, is a revelation to army 
men of countries where the skee plays 
no part in war maneuvers. One horse 
is capable of drawing several infantry- 
men over a snow-covered stretch of 
country at considerable speed, pro- 
vided, of course, that the depth or soft- 
ness of the snow does not make cavalry 
progress difficult. The infantrymen 
grasp hold of lines that stream out be- 
hind the flying horses. 


WASHINGTON TO HAVE HAND- 
SOME POSTOFFICE 


Plans for a city postoffice building 
for Washington indicate that the Capi- 
tal City will have one of the hand- 
somest structures ever built for that 
purpose. Its architecture will conform 
with that of the new 50-million-dollar 
Union Station, which it will abut on 
the west, and to which it will be con- 
nected by an arched corridor. The new 
postoffice will face and line with the 
Union Station on the vast park ad- 
joining the grounds of the Capitol 
building, Congressional Library, and 
Senate and House office buildings. On 
the right, immediately across the street, 
is the Government printing office. Con- 
gress has already authorized the ex- 


penditure of $3,000,000 for the struc- 
ture, but when completed its cost will 
probably exceed $5,000,000. The plans 
have just been approved by President 
Taft and the postmaster general. 


TIRE PICKS UP RAILROAD 
SPIKE 


There appears to be no limit to the 
possibilities of damaging automobile 
tires when running “on the rims,” with 
the tire deflated. In this condition a 


tire is soft and pliable and will attach 
to itself almost anything in the road 
with a point or edge sharp enough to 


A Result of Deflated Tires 


— 


penetrate the casing. An excellent il- 


lustration of this was recently given 
when a deflated tire “picked up” a rail- 
road spike, 
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Novel Crane Used by French Concern 


UNIQUE FRENCH CRANE 


A crane of unusual design, erected 
by a concern in France, is shown in 
the accompanying illustration. The 
long girder on which the carriage is 
carried swings on an iron standard at 
one end and runs on a circular elevated 
railway at the other end. The appara- 
tus is economical of operation, takes 
up but little space, and has a wide 
working range, as low buildings do 
not prevent its operation. 

The lifting capacity is 10 tons, and 
the 3-hp. motor that operates it is lo- 
cated on the girder at the track end. 


ELECTRIC BOILERS TO HEAT 
TUNNEL TRAINS 


Steam generated in electric boilers 
will be used to heat the trains of the 
Pennsylvania system while in the elec- 
tric tunnel zone of the New York ter- 
minal, which zone includes the wind- 
swept Hackensack meadows. The 
boilers will utilize the 600-volt direct 
current from the third rail, and will be 
capable of generating 1,000 lb. of steam 
at 80 lb. pressure, each hour. This 
steam will be directed into the regular 
train steam line as soon as the steam 
locomotives are disconnected. 


MARBLE QUARRYING IN SPAIN 


The marble quarries in the Macael 
district of Spain date back to the time 
of the Moorish dominion, and the 
method of extraction has not differed 
from that time to the present day. 
The marble, which is white in color, 
coarse-grained, with straight gray or 
blackish markings, is obtained by cut- 
ting grooves in the rock with hammer 
and chisel, and then, by a number of 
small wedges driven into these 
grooves, the pieces are split off. 

Some time ago, an immense deposit 
of white marble of a faint bluish tint 
was discovered in the mountain of 
Chercos. This is now being quarried 
by a group of English capitalists, and 
the equipment is the most modern. 
Power is obtained from two 80-hp. gas 
engines, and wire saws are used for 
cutting the masses from the moun- 
tains as well as for squaring the same 
into blocks. Machinery is on hand for 
handling masses up to 70 tons, and for 
supplying finished blocks up to 15 
tons. 


@“Bank” is a new aeronautical term, 
coined to designate the action of an 
aeroplane in tipping at an angle while 
rounding turns. 


= 
A 
AN| 
Al waar | BY 
= 
\ 
4 


SUBMARINE PROVIDED WITH WIRELESS EQUIPMENT 


ry orr- wireless experiments carried on by the British admiralty tend to encourage 
the belief that submarines may be equipped in the near future to communicate with 
vessels riding on the surface while they themselves are submerged. The submarine “D 1,” 
while running submerged, established communication with the cruiser “Bonaventure.” 
During the tests only the upper half of the aerial was above water. 


| 
| 
| 
| | | 
| 
1 | | 
| | | 
| | | 
| | 
| é | 
| | | 
| 
| = ‘ . 
| | 


838 


POPULAR MECHANICS 


TROLLEY GUIDE TO PREVENT CANCELING MACHINES FOR 


ACCIDENTS 


Cincinnati street railways have 
adopted a simple means to keep the 


Wire Netting Keeps Trolley on Feed Wire 


trolley on the feed wire when crossing 
steam railroad tracks, and thus remove 
the cause of accidents that have some- 
times happened when the trolley 
slipped the wire at this most dangerous 
point along the route. The portion of 
the feed wire stretched over the rail- 
road crossing is encased in a strip of 
wire netting, bent over the wire with 
the bottom side open wide enough to 
admit the passage of the trolley wheel. 
\Vith this device in place, no matter 
how much the car is jarred in crossing 
the steam road’s rails, the trolley, if it 
leaves the wire, is guided back imme- 
diately, so that there is no danger of 
the car being stalled in front of an 
approaching train, as has frequently 
happened. 


ST. LOUIS AND CHICAGO 


In the near future the Treasury De- 
partment will further reduce its ex- 
pense by eliminating the expressing of 
bank notes from the Chicago and St. 
Louis subtreasuries to Washington 
for destruction. This will be done by 
installing canceling machines of the 
same type used with such success in 
the subtreasury in New York in the 
Chicago and St. Louis institutions as 
well. Worn-out bank notes will then 
be canceled in the subtreasuries in- 
stead of at Washington. The saving, 
amounting to thousands of dollars 
every year, will be accomplished in this 
way. 

According to the government’s con- 
tract with the United States Express 
Company, all shipments of money must 
be made over the company’s lines. Even 
should the government choose to trans- 
fer money by mail or telegraph, the 
Treasury must pay the same charges 
as would have been made if the mone, 
had gone by express. Treasury offi- 
cials have decided that canceled bank 
notes are not money, but merely waste 
paper; and the canceled notes will be 
sent to Washington by registered mail. 


NO BRIGHT, NEW COINS FOR 
CHRISTMAS TRADE 


There will be no bright new quarters 
and half dollars for Christmas this year. 
Requests for new coins of that de- 
nomination are already coming to the 
Treasury Department. The banks say 
their large customers demand the new 
coins at holiday time for advertising 
purposes, and that women shoppers 
prefer to trade where they can get 
them. 

It is because the Treasury has a 
stock of $20,000,000 in quarters and 
half dollars in the vaults that it has 
been decided not to coin any new ones 
this year. The mints are now busy to 
their capacity coining gold which will 
be needed to meet the increasing de- 
mand for gold certificates. 
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Post-Card Photograph Showing Details of American 12-In. Coast-Defense Gun to be Found on News Stands, 
Two for Five Cents 


UNITED STATES A KINDERGARTEN 
FOR SPIES OF OTHER NATIONS 


By GARDINER MACK 


‘i HE Japanese military spy, becom- 
ing a national bugaboo through 
the efforts of the sensational press, 
ready at all times to seize upon and en- 
large any incident that seems to have 
even a remote bearing on the relations 
between the Mikado’s empire and the 
United States, is probably the easiest 
to detect and frustrate of all the inter- 
national secret agents at work in this 
country and its possessions. So at 
least say the experts who have given 
their time and labor to devising 
schemes for outwitting these crafty 
gentry. There is no country in the 
world that has not a well organized 
system of gathering military informa- 
tion; of discovering and recording 
those secrets of state deemed vital to 
the interests of all countries. While an 
apparent frankness regarding the 
strength, the armament and effective- 
ness of all armies and navies seems to 


exist among the family of nations, it 
is nevertheless true that each little 
kingdom or republic has, and caretully 
guards, secrets as to resources, special 
appliances, ete., which only become 
public property through the work of 
men employed to ferret out just such 
matters. The development of the art 
of photography and its general adop- 
‘ion as a pastime by peoples of all 
ciimes and countries, has made it in- 
creasingly difficult to protect these 
military secrets. But the fact remains, 
there are secrets, and they are given 
every protection possible by the nations 
that own them. 

In only one country in the world is 
there no law against the publication 
and sale of all information relating to 
military and naval matters—the United 
States. The other great powers make 
the punishment of spies as drastic as 
possible. The Dreyfus case in France 
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In Japan—A Polite Government Official Relieves 
Tourists of Their Cameras at Nagasaki 


gives an excellent idea of the manner 
in which a supposed secret agent is 
treated. Only recently a naval spy was 
captured in France—a man believed to 
have secured secret naval plans. His 
punishment was as quick, as sure and 
as severe as that administered Captain 
Dreyfus. Frequent sights in port 
towns of Europe are signs in several 
languages warning tourists that no 
photographs may be taken within cer- 
tain limits, the metes and bounds being 
carefully stated. At Gibraltar, the 
English government will not permit 
tourists to land with cameras. Neither 
will the Japanese at Nagasaki. In for- 
tified towns, visitors are permitted only 
in certain specified districts. Beyond 
that heavy armed guards bar progress. 

Contrary to the general belief, the 
military and naval attaches of the dip- 
lomatic corps are not in any sense spies 
of their governments. They are any- 
thing but that. They are assigned to 
duty for the purpose of gathering in all 
the information regarding their profes- 
sions that can be obtained in a legiti- 
mate manner. The slightest indica- 
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tion of undue activity on the part of 
such officers will not only secure their 
recall but make necessary most abject 
apologies on the part of the govern- 
ment to which they claim allegiance. 
The United States government was 
called upon to severely reprimand and 
recall one of its most brilliant officers 
a few years ago because of his zealous 
work in Europe while a military at- 
taché. He came into possession of 
some information of a valuable charac- 
ter which he sent to Washington. The 
goveryment to which he was accred- 
ited heard of it and demanded his reca’| 
and an apology, both of whic! 
promptly forthcoming. Becav 
prosecutions of arrested sp: 
Europe and the Orient are carried on 
in such a quiet manner, the public sel- 
dom hears of them. but there are such 
prosecutions and, as stated, the punish- 
ments given are most severe. [very 
spy knows this, but is willing to take 
all the risks, as the pay he receives is 
usually great. 

The first step after the arrest of a 
spy is made is to present the facts to 
the government for whom he is sup- 
posed to be working. That govern- 
ment with great promptness invariably 
disclaims all responsibility for its al- 
leged agent's work and usually repudi- 
ates him as a citizen. This permits 
the offended country to do with the 
prisoner as it will. It usually wills to 
put him at hard labor in some remote 
prison or prison colony. In Japan, the 
convicted spy is set to work on the 
public roads, heavily chained to prevent 
all possible escape. The usual sen- 
tence is 15 years. 

How different is the situation in the 
United States! Any tourist can secure 
practically all the information he wants 
about the armament and equipment of 
the army and navy. The newspapers, 
the government bureaus, the magazines 
and public libraries are at the disposal 
of the visitor. Military attachés of 
foreign embassies are welcome guests 
on board battleships. American sailors 
and soldiers, especially militiamen, take 
pride in exhibiting the latest and new- 
est devices for improving their effi- 
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ciency. Application at the War De- 
partment or the Navy Department will 
produce maps, books, charts, tables and 
elaborately written explanations of al- 
most every piece of equipment used in 
the two war branches of the public ser- 
vice. The Department of Agriculture, 
through its road bureau, has a mass of 
statistics relative to the roads and 
bridges in the country which are at the 
disposal of anyone who takes the 
trouble to address the proper official. 
And when a spy is caught at his work 
in this country not only can nothing be 
done with him, but should he be sub- 
jected to the slightest inconvenience 
through the action of the authorities, 
he has the right to enter suit and re- 
cover damages. Officers of the govern- 
ment in the Philippines have adopted 
the scheme of quietly deporting people 
caught as spies. They do so at a great 
risk, however, as there is no law to 
cover the subject, except that relating 
to undesirable aliens. \Vhen the spies 
happen to be enlisted soldiers or sailors, 
they can be punished for violation of 
the army or navy regulations and may 
get a year or two in a military or naval 
penitentiary. 

When asked what he would do with 
a Japanese caught making a map of the 
Philippines not many years ago, a high 
official of the army smiled in a rather 
sickly way and asserted that he would 
feel more than compensated for the 
trouble it took to capture the man, if 
the spy would only exchange his very 
extensive information relative to the 
islands for the very limited supply on 
hand at army headquarters. 

An apt illustration of the difference 
between the United States and the 
European nations in this particular oc- 
curred in Gibraltar only a short time 
ago. England, years _ since, 
adopted a policy of mottling her light 
artillery with daubs of paint of various 
colors that were likely to enter into the 
backgrounds nature would provide in 
the field. An American interested in 
such things happened to be walking 
along Europa Point at Gibraltar and 
saw, about 150 ft. from him and 
toward the beach, what appeared to be 
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In America—A Gallant Army Officer Takes Pleasure 
in Pointing Out Best Views at Fort Monroe 


a water battery of guns of the 8-in. 
class, the only one of which visible 


showed mottling very plainly. He did 
not know the process had been ex- 


tended to coast-detense batteries and 
wished to examine this work merely 
from curiosity. He had advanced a 
few paces from the road for this pur- 
pose, when no less than three guards 
came forward to warn him away. It 
might be mentioned that this one gun 
and the big rifle mounted at the peak 
of the rock were the only pieces of 
modern ordnance outside of the salut- 
ing battery this American saw during 
a stay of ten days at the English strong- 
hold. 

Returning to the United States, he 
was much surprised to find in towns 
near coast-defense fortifications, not 
only uninterrupted passage throughout 
the fortified works, but picture post 
cards on sale at drug stores and news 
stands that showed photographs of the 
batteries just as they stand, the interior 
of range-finding stations, detailed views 
of big guns and shells showing the 
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Another Two-for-Five-Cent Post-Card Picture, Showing Guns and Ammunition at Sandy Hook Proving 
Grounds Where All New Devices Are Tried Out 


ranges, size of charge and quantity of 
explosive used. Not alone was this free 
distribution of information counte- 
nanced, but in an article on modern 
coast defense published in an American 
semi-technical paper with an interna- 
tional circulation, illustrations were 
given outlining in full the plans of de- 
fense of American forts with accurate 
drawings showing the ranges of the 
guns, the danger zone for ships, the 
methods of signaling, the manner of 
plotting ranges, with descriptions of 
the instruments used and a complete 
plan of the system for exchanging sig- 


nals from the battle commander to the 
battery commander and from this lat- 
ter to the gun captains. 

The United States does have a few 
secrets. There are plans of imaginary 
campaigns, figures relating to target 
practice with great guns, drawings of 
the sea coast fortifications and mine 
fields, and the plans and fortifications 
of other countries carefully put away in 
the vaults of the War College and the 
various special service schools. But 


compared with other countries there is 
little or nothing to be learned in the 
United States. 


Photographs, Showing Different Views of American Coast Artillery Range Finders, Are Printed on the 
Two-for-Five-Cent Post Cards 
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No Picture Post-Card Collection of Military Subjects would be Complete without a View of the Sandy 
ook Proving Battery, to be Had at News Stands, Two for Five Cents 


The greatest difficulties in the con- 
stant warfare that is waged here on 
spies are not encountered in warding off 
the agents of Japan, however. There 
are at least two other nations that have 
a far more complicated secret service 
and one that is much more difficult to 
frustrate than Japan. These are Ger- 
many and France. While the Japa- 
nese have a certain native capacity for 
spying, that enhances their value to 
their country, they learned from their 
German military instructors most of 
what they know of the elementary prin- 
ciples of getting guarded information 
without the knowledge and consent of 
the guardians. The Japanese spy is the 
easiest to detect for the reason that he 
is almost always a Japanese—different 
in race and, only in rare instances, asso- 
ciating as a social equal with the people 
upon whom he lavishes his arts. It is 
not so great a task to prevent a Japa- 
nese from obtaining secrets. 

On the other hand it is exceedingly 
difficult to prevent the well-educated, 
cultured German, French or English 
spy from working his trade. One may 
be found as an enlisted soldier or sailor 
in the army or navy, or he may be em- 
ployed by officers entrusted with the 
country’s secrets in a more or less in- 
timate capacity. It is almost impossi- 
ble to guard against such eventualities, 


and in all sections of the United States 
there are men employed today in vari- 
ous capacities who are in secret corre- 
spondence with the foreign govern- 
ments—men whose nationality is never 
suspected and whose loyalty is never 
questioned. 

A military expert has said that for 
one Japanese spy found gathering in- 
formation in the United States there 
are ten that manage to avoid discovery. 
He further states that for every Japa- 
nese who remains undiscovered there 
are two German, French, Russian, Ital- 
ian, Mexican or Austrian secret agents 
at work here. Furthermore, it is re- 
lated, so little esteem is placed upon the 
ability necessary to wring from Amer- 
ica her military secrets that this coun- 
try has become a sort of primary school 
for these gentlemen, and the real ex- 
perts, the past masters in the art, are 
engaged in those countries of Europe 
where the game is larger and the risks 
greater, where detection means degra- 
dation and imprisonment. From this 
it can be gathered that the real experts 
of Japan are not wasting their time on 
the United States but are going after 
bigger and more difficult tasks while 
the work here is left to aspiring ama- 
teurs, a system all the great powers 
have found to work with charming ef- 
fectiveness. 
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PICKING UP A SUBMARINE 
CABLE 
When accident befalls a submarine 
cable far out in the depths of the ocean, 
a cable ship is sent out to locate the 


Courtesy the Sphere 
Hauling a Submarine Cable to the Surface 


trouble, bring the cable to the surface, 
and make repairs. The finding of the 
trouble often takes many tedious 
weeks, but the bringing of the cable 
to the surface is not difficult. When 
the cable has been located, the grappler 
is lowered and hauled across its track. 
This grappler is a steel rod with metal 
prongs projecting from it. 

The illustration shows a cable hauled 
to the surface by such a grappler. The 
two men clinging to the cable are free- 
ing it from barnacles and seaweed. 


TRANSCONTINENTAL LINE IN 
FAR NORTH PLANNED 


Surveys now going on, if followed 
by the construction contemplated, will 
not only serve to increase the pros- 
perity of one of the northernmost of 
Pacific ports, but will materially 
shorten the distance between the com- 
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mercial centers of the United States 
and Canada, and the Orient. The 
route under consideration is an ex- 
tension of the present line of the 
Canadian Northern Railway from Ed- 
monton to Stewart, at the head of 
Portland channel. During the sum- 
mer, a pass was discovered in the 
mountains, and favorable reports have 
been made by engineers engaged in the 
survey. If built, this will be the north- 
ernmost railroad across the American 
continent, the port of Stewart being on 
the boundary of Alaska. 


RAILWAY FOREST-FIRE 
PATROL 


An effective forest-fire patrol, oper- 
ating a motor-propelled handcar, is 
maintained by the Laramie, Hahn's 
Peak and Pacific Railway Company on 
its 14-mile stretch of line between New 
Albany and Foxpark, Wyoming. Two 
trips a day are made down and back 
over the line, and during June, July, 
and August, 25 fires caused by engine 
sparks were extinguished. 

Of the two men, making up the pa- 
trol, one is employed by the railway 
and the other by the forest service. The 
fire-fighting equipment consists of 


three shovels, three axes, one maddox, 


The daily 


and a 10-gal. can of water. 


Forest-Fire Patrol 


trips are maintained until winter inter- 
rupts them. 
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GROWING PUMPKINS ON A 
TRELLIS 


The pumpkin pergola may become 
popular, if amateur gardeners follow 
the lead of an enthusiast in a California 
city who has erected a trellis in his 
back yard and trained pumpkins to 
grow over it. These pumpkins are full 
size, heavy orange colored specimens 
that dangle invitingly, awaiting the 
President’s Thanksgiving proclama- 
tion. 

Cautious visitors refuse to walk 
down this arbor in fear that one of the 
choice specimens may come crashing 
down upon their heads. Californians, 
however, are so accustomed to unusual 
doings in the vegetable world that they 


Full-Sized Pumpkins Ripening on Trellis 


are not particularly surprised at having 
to get a ladder to pluck their pumpkins 
from the vine.—C. L. Edholm, Los 


Angeles, Cal. 


WEATHER REVEALS ANCIENT 
STONE MASON’S ERROR 


The action of the weather in wearing 
away a small section of ceiment filling 
revealed an odd error in the work of 
the stone cutter who made the tomb- 
stone that marks the last resting place 
of Adam Shisler in a Germantown, 
Philadelphia, cemetery. The stone 
sets forth that Mr. Shisier “departed 
this life December 22, 1777, aged 969 
years.” The stone cutter was instructed 
to make it 69 years and in some man- 
ner he reversed the figures making 
them 96. When the error was called to 
his attention he corrected it by cutting 
another figure 9 after the figure 6 and 


In Memor) of 

ADAM SHISLER: 
‘who departed, this 
Life December the 
92° 1777 Aged 969 


ears 


Tombstone That Makes Philadelphian Rival 
Methuselah 


filling in the first figure 9 with cement. 
While the original stone weathered 
the storms of the 123 years that have 
elapsed since it was set in place, the 
cement filling loosened and gradually 
fell away. 


SIREN AS AERIAL RACE- 
STARTER 


During a recent aviation meet near 
Berlin, the racing aeroplanes were 
started by the noise of a siren instead 
of by a pistol shot. The siren was 


Starting Aerial Races 


mounted on top of a post, and the 
starter turned the crank rapidly at the 
moment of the send-off. 
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“CAESAR” DOG RIVAL OF THE 
“TEDDY” BEAR 

In the “Caesar” dog, English toy 

dealers believe they have a feature that 


Caesar as the Motorists’ Mascot 


will displace the “Teddy” bear entirely 
in the British isles. The new toy ts 
supposed to bea replica of the late King 
Edward’s favorite dog which attracted 
much attention when it was led by a 
Highlander in the funeral procession 
behind the gun carriage on which its 
master’s body was conveyed to its last 
resting place. Toy “Caesars” imme- 
diately became popular and the dog 
was adopted by automobile owners 
throughout England as a mascot. 


A DIVER’S NERVE 


Herman Schleman, a Detroit diver, 
employed by the constructors of the 
new Cherry Street concrete bridge at 
Toledo, Ohio, has been given the title— 
“The Nerviest Man On The Great 
Lakes.” 

Schleman’s regular helper had gone 
away on his vacation and Schleman 
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was left the alternatives of taking a 
vacation himself or breaking in a new 


helper. He decided on the latter 
course. He had been working at the 
bottom of the river for some time 


when he noticed his supply of air was 
becoming low and he gave the signal 
to pump more air. The helper became 
confused and instead of sending down 
more air cut off the supply entirely. 
Schleman was 22 ft. below the sur- 
face of the river and was fast losing 
consciousness. 

“IIe’s got mixed up in his signals,” 
thought the diver, and he quickly cave 
the signal to shut off the air. Imm 
diately the oxygen was forced dow: 
the tube and Schleman breathed again. 


WIRELESS TELEPHONES FOR 
TRAINS 


What is said to be the first really 
successful wireless telephony test ever 
carried out on a rapidly moving train, 
took place recently in England on one 
of the fast trains running between 
London and Brighton. For the pur- 
pose of the experiment a double line 
of wire was laid along the sleepers, 
and telephones were placed in one of 
the coaches, in the signal station and 
at Three Bridges. Conversation was 
carried on as clearly and easily as if 
the train had been stationary and com- 
pletely connected with the station by 
wire. 

The chief feature of the system tried 
out, which was evolved by a German 
inventor living in England, was the 
means of overcoming the induction 
from the telegraph wires running along 
the railroad right-of-way, which was 
accomplished by placing a band or 
bridge of wire completely around the 
coach. The ends of this wire bridge 
were connected to the telephone, and 
the current, passing from the wires 
strung along the sleepers, through the 
open air space between the wires and 
the bridge, establishes the circuit. 
This open air space, which makes the 
expression “wireless” applicable, was 
18 in. wide. 
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The Rose Route in Rhode Island 


RAMBLER ROSES ABATE DUST ON RAILWAY 


An experiment, successfully con- 
ducted in Rhode Island, may result in 
ending the dust nuisance on steam rail- 


roads. The New York, New Haven 
and Hartford road, finding that a 


stretch of its shore line route from Bos- 
ton to New York through Apponaug, 
RK. was exceptionally dusty during 
the summer months, sought a method 
of overcoming the nuisance. 

New rock ballast was laid between 
the rails, but the dust from the banks 
of the cuts still remained to be dealt 
with. Engineers figured and planned, 
until a landscape gardener ventured a 
“guess” that some kind of growth along 
the sandy banks might be the desired 
solution of the problem. 

Horticulturists were consulted to 
find a bush that would grow in sand, 
that would not catch fire from the 
sparks from the locomotives, that would 
grow year after year, and that would 
act as a blanket to hold down the dust. 
Aiter a long study of the matter the 


gardeners suggested a species of ram- 
bler rose. 

The dust nuisance was so bad that 
the suggestion was given a tnal. The 
road planted 1,300 rose bushes on the 
Apponaug cut. Each bush was placed 
in a separate hole filled with loam. The 
experiment was successful, and by the 
end of the summer the bushes had 
grown over 18 in., making a thin but 
steadily growing blanket over the sides 
of the cuts. 

It is believed that in another year, 

when the runners have spread out the 
entire distance between plants and have 
taken firm root, that the dust nuisance 
will be solved in a manner both beauti- 
fying and practical. The plants seem 
to thrive in the dusty soil. 
(Waldemar Poulsen, the Danish in- 
ventor, is reported to have succeeded in 
lighting incandescent lamps by the 
wireless transmission of an _ electric 
current. 
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ICING LOGGING ROADS IN WINTER 


A remarkable outfit for 
icing lumber roads for log 
skidding has been devised 
by a lumber company at 
Oconto, Wis., and used 
with perfect success. It 
consists of a water tank 
25 ft. long, 10 ft. wide, 
and 6 ft. high, mounted 
on runners. On top of 
the tank is a 10-hp. gaso- 
line engine geared to a 


trifugal pump. ‘This 
furnishes a_ stream of 
water, which is played 


over the roadbed while 
the outfit is being dragged along by a 
steam traction engine. The icy sur- 
face thus provided is excellent for skid- 
ding purposes. 


GOLD FIELDS DISCOVERED 
BY SCIENTISTS 


The Porcupine gold fields, situated 
almost due west from Matheson on the 
Temiskaming & Northern Ontario rail- 
way, now being worked with great en- 
ergy and profit, were the discovery 
of government geologists instead of 
prospectors. Geologists noted gold at 
Porcupine as far back as 1898, but dis- 
missed the subject with casual refer- 
ences in their reports, following out the 
rule that it is the province of the geo!- 
ogist to determine the chances of locat- 


Motor Ice-Cutting Machine 


Road-Flushing Apparatus for Logging Camps 


ing mineral in a given section, not to 
find mines. 

Until two or three years ago the Por- 
cupine area was difficult of access, and 
little prospecting was done in it. The 
information concerning it was practi- 
cally all contained in the reports of ge- 
ologists who took part in the base-line 
work and the township surveys. 

It remained for a man named Wil- 
son to turn to account the information 
on record stating that “the district 
gives promise as a gold field.” The re- 
sult was what is known as “the Dome” 
property, and many other finds, 


MOTOR ICE HARVESTER 


The superintendent of a Boston ice 
company has brought this motor ice 
harvester to a stage of de- 
velopment in which it has 
proved itself practical. It 
weighs but 650 Ib., and is 
driven by an 8-hp. engine. 
The four-bladed cutter is 
geared to make 1,800 rev- 
olutions per minute, trav- 


eling 9,000 ft., while the 
traction wheels, which en 
gage with the ice and 
force the machine along 


on its runners, make 101, 
revolutions per minute, in 
which time the machine 
travels 521, ft. 


| 
| 
| 
| 
| 
| 


POPULAR MECHANICS 


One of the Main Rams—Figures of Men Furnish Com- 
parison Showing Height of Ram 


Petersborough Hydraulic Lift Lock 


CANADIAN HYDRAULIC-LIFT 
LOCKS 


Canada has two great hydraulic-lift 
locks, located on the Trent Canal sys- 
tem, one at Petersborough, and the 
other at Kirkfield. It is said that there 
are only five locks of this type in the 
world, the remaining three being in 
England, France, and Belgium, but 
none of these approaches the Peters- 
borough lock in size. 

This lock cost the Canadian govern- 
ment $800,000, and some idea of its 
immensity may be gained from the il- 
lustration, showing one of its main 
rams, the men also seen in the picture 
giving a basis for comparison. Each 
ram is 90 in. in diameter, and has a 
working stroke of 65 ft 

The Kirkwood lock, which cost 
$600,000, was constructed some time 
after the Petersborough lock was put 
in commission. It has a lift of 50 ft., 
and each chamber is 133 ft. long, 33 
it. wide, and holds 9 ft. 9 in. of water. 
The descending chamber weighs 1,800 
tons, and the ascending chamber 1,700 
tons. The lockage is accomplished in 
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Chambers of Kirkfield Lock at End of Stroke 


two or three minutes. The pit for the 
chambers of this lock was excavated 
out of solid rock, #&d has an average 
depth of 30 ft., a length of 160 ft., and 
a width of 100 ft. 


FLOGGING IN LONDON PRISONS 


Flogging, claimed by some to be a 
survival of barbarism in England, is 
given credit by others of being the 
most potent factor in ridding London 
of petty criminals and assuring public 
safety. Many criminals become 
familiar with the prison routine as to 
lose all horror of it. In fact, life is so 
wretched for certain classes of undesir- 
ables in London that they would com- 
mit petty crimes as a means of gaining 
entrance to a prison, were it not for the 
wholesome fear of floggings. 

The cat-’o-nine-tails used for the 
floggings, has been deprived of its 
knots, and is not laid on as strenuously 
as in the old days, while, with young 
offenders, the birch rod is brought into 
play. A physician is always on hand 
to stop the flogging should the culprit 


so 


evince signs of fainting. Although the 
flogging punishment has thus been 
mitigated, it does not seem to have lost 
its effectiveness. 


Flogging as Conducted in London Prisons 
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MECHANICAL WAITER-SERVICE 
FOR RESTAURANTS 

A mechanical waiter-service for res- 

taurants of the quick-lunch order, de- 

signed to increase serving capacity and 


Mechanical Waiter Table 


to dispense with the wages of waiters, 
is proposed by a New Jersey inventor. 
The patron seats himself at one of the 
tables, and indicates his choice of dishes 
by punching a ticket, which, together 
with cash to cover his order, he places 
in a money box and drops through an 
opening in the table. This box is car- 
ried to the kitchen by means of a con- 
veyor, the order is filled, placed on a 
tray, and automatically delivered to 
the table designated by the number on 
the order box. Change, if any, is re- 
turned on the tray with the food. When 
the patron has finished, he places the 
soiled dishes on the tray, and starts it 
back to the kitchen again. 

The system is composed of sectional 
units of single tables, one of which is 
shown in the illustration, and may be 


arranged in rows against the walls, or 
back to back in the center of the room. 
The openings for the receiving of the 
food trays and the returning of the 
soiled dishes are clearly shown, as is 
the arrangement for punching the 
tickets. 


OILED PAPER UMBRELLAS OF 
THE JAPANESE 


The umbrellas used by the Japanese 
are similar in all respects to the paper 
parasols that are common in this coun- 
try, except that the Japanese treat their 
material with a vegetable oil which 
renders it impervious to moisture. The 
oil is obtained from the seeds of a plant 
(Perilla ocimoides) cultivated in some 
parts of Japan. A bushel of the seed 
produces about a gallon of oil, and the 
crop amounts to 350,000 bu. annually. 
The oil is boiled and, when cool, is ap- 
plied to the paper umbrellas with a 
piece of cloth or waste. The umbrellas 
are then exposed to the sun for five 
hours. 

The oil-paper is also used in making 
lanterns and for window panes. The 
paper lantern is in common use in 
Japan for lights on ’rickshas and 
wagons, and as a hand lantern like the 
tin lanterns here. Oiled paper is used 
instead of window glass in practically 
all of the native houses throughout the 
empire. 


THREE-WHEELED ELECTRIC 
DELIVERY AUTO 


The little electric delivery automo- 
biles, installed by a large department 
store in Paris, have several unique and 
remarkable features. They are three- 
wheeled machines, with the front wheel 
used for both steering and driving, the 
motor being mounted on the vertical 
pillar just above the wheel, which, by 
the way, has neither forks nor springs. 

The chassis frame, made of pressed 
steel, has a considerable drop for the 
portion reserved for the driver, and the 
two sections sweep upward and inward 
until they join at the front. It is at 


Olam 
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General Appearance of Machine 


point that the electric motor 1s 

ied, with its drive taken to the front 

licel through encased gearing, a verti- 

cal propeller shaft with universal 

plunger joint at its base, and a bevel 

gear meshing engaging with the crown 
bevel on the wheel hub. 

The motor receives its current from 
batteries located beneath the driver’s 
seat. The speed is 12 miles an hour, 
with a radius, on one charge, of 60 
miles. The machine was devised to 
worm its way through traffic that would 
cause a stoppage of ordinary vehicles. 
The front wheel being of caster type 
makes it possible to turn the machine 
with ease within its own length. 


EMERGENCY LIGHTING FOR 
THEATERS 


The management of a Chicago thea- 
ter proposes the installation of a stor- 
age battery of several cells to furnish 
lights for exit lamps, thus making the 
equipment for each exit complete in 
itself. Each exit sign will also be pro- 
vided with two lamps, the second of 
which is automatically switched on if, 
from any cause, the first goes out. By 
connecting the exit-lamp circuits in 
series by a tie-wire, the batteries can 
be charged from the regular source of 
energy during normal operation, while 
any interruption to this supply leaves 
each lamp fed by its individual battery. 

The idea is similar to that adopted 
by one of the Great Lakes’ steamship 


Front Wheel with Motor Mounting 


companies to provide emergency light- 
ing, but is a further improvement in 
that each lamp has its own battery. 


MOTORCYCLE WITH THREE 
REAR WHEELS 


An inventor in Camden, Maine, has 
attached two extra wheels to the rear 
of his motorcycle, converting it into a 
unique, but, according to him, very 
practical four-wheeled motorcycle. 
The two extra wheels are held half an 
inch above the central wheel, so that, 
when on a level, smooth stretch, they 
do not come in contact with the road. 
In rounding corners, two rear wheels 


Four-Wheeled Motorcycle 


and the front wheel, of course, carry 
the machine, and on rough or soft 
roads, all three rear wheels come into 
action. 
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CHEROKEE INDIAN CLAIMS 
TO BE OLDEST MAN 


That he is almost as old as the United 
States is the proud claim of James Sur- 


James Surret, Who Claims to be 120 Years Old 


ret, a Cherokee Indian living in Bland 
County, Va. Surret has passed his 
120th birthday anniversary and is one 
of the oldest inhabitants of the Ameri- 
can continent. He is also one of the 
curiosities of his neighborhood, and has 
lived for years in one of the log cabins, 
which are so common in the mountain 
districts of the South. 


CA school for dairying is to be estab- 
lished at Buenos Aires, where the man- 
ufacture of cheese and butter has as- 
sumed enormous proportions. 
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HYPOCHLORITE PLANT MADE 
FOR QUICK SERVICE 


The state board of health of Minne- 
sota has adopted what it believes to 
be an effective means of preventing un- 
necessary delay in_ sterilization of 
water when disease threatens small 
municipalities of the state, by the con- 
struction of a small portable hypo- 
chlorite plant which can be set in 
operation in any part of the state 
within 24 hours. The plant consists of a 
mixing tank, storage tanks and an ad- 
ministering device. The mixing tank 
is to be 30 in. in diameter and the two 
storage tanks or barrels will hold 50 
gal. each. From these the fluid is to 
be fed to the administering box, from 
which it is drawn off into the water 
supply at the desired rate. It is esti- 
mated that this plant will easily treat 
a water supply of 1,000,000 gal. per 
day, this being the maximum consump- 
tion of the smaller municipalities of 
Minnesota. 


SWITCHES CLEARED OF SNOW 
BY STEAM HEAT 


A system of steam pipes is utilized 
at the New Jersey Terminal of the Erie 
Railroad to keep the switches clear of 
snow. The steam is led from the 
power house in the yard through a 2-in. 
main, and is carried by 1-in. pipes to 
each. switch, two lines of pipe being 
placed between the ties under the 
switch points. During the severe 
storms of last winter, the operating of 
the terminal interlocking system was 
uninterrupted. The snow melts as it 
falls, and no attention to the switch 
points is required. 


G@The Navy Department is experi- 
menting with electric cooking appara- 
tus on war vessels, the gunboat 
“Dixie” having recently been equipped 
with electric ovens and ranges, and 
plans are being drawn for similar in- 
stallations on practically all the bat- 
tleships and cruisers. 
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HEAT 


By J. GORDON OGDEN, Ph. D., Professor of Physics, Fifth Avenue High School, Pittsburg 


PART XI 
STEAM, BOILERS AND ENGINES 


F fire be ranked as the most useful 
acquisition made by man, surely the 
application of it in the production of 
steam as a source of power marks the 
advent of the supremacy of mankind 
over the forces of nature. When one 
sees a locomotive drawing hundreds 
and thousands of tons of freight across 
a continent, or looks upon a gigantic 
“Mauretania” forcing its irresistible 
way through a mighty ocean against 
wind and tide, it is hard to realize that 
the tiny wisps of steam, occasionally 
escaping into the open air, are respon- 
sible for all this wonderful service. 
Here is the secret of it all. A cubic 
inch of water when heated sufficiently 
will give about 1,700 cubic inches of 
steam, almost a cubic foot. This steam 
is made up of little molecules, moving 
backward and forward, up and down, 
in every conceivable direction, like tiny 
pendulums. The striking of these little 
hammers upon a restraining surface 
produces what is termed “pressure.” If 
the cubic foot of steam derived from the 
cubic inch of water be confined in a 
space of say, one-half cubic foot, these 
hammers, bombarding the restraining 
walls, will strike with twice the force, 
and the pressure will be twice as great; 
if the space be made one-fourth, then 
the pressure will be four times as great. 
Man has learned this simple secret 
just as the magician of old learned the 
magic word which enabled him to open 
the treasure house in the mountain side, 
and make himself rich. Nevertheless it 
has taken the world a long time to 
understand all this. The first man who 
dimly perceived it was the Marquis of 
Worcester, an Englishman, confined 
in the gloomy tower of London, owing 
to his loyalty to the ill-fated Charles I. 
This nobleman, in the weary days of 


his imprisonment, noticed that if a 
weight were placed on the lid of a tea- 


One Cubic Inch of Water Gives 1,700 Cubic 
Inches of Steam 


kettle, the enclosed steam would at 
regular intervals raise the weighted lid, 
and escape. ‘The full significance of 
this phenomenon, however, escaped the 
distinguished observer, as he had not 
the slightest conception of its possibili- 
ties. 

\Vorcester made an ingenious con- 
trivance for the utilization of steam 
pressure, but in no sense was it an en- 
gine, as the term is used to-day. Asa 
matter of fact, although Worcester is 
occasionally spoken of as the inventor 
of the steam engine, he had no thought 
of obtaining mechanical motion from 
steam power. This distinctive feature 
was in all probability applied, even if 
it was not discovered, by another Eng- 
lishman, Thomas Newcomen, who 
made the first steam engine that was 
practical and “did things.” The model 
of Newcomen’s engine had been in pos- 
session of the University of Glascow 
for over fifty years, and was used in 
the department of natural philosophy 
of that institution as an important aid 
in the teaching of this new and interest- 
ing subject. 
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One day in the year 1763 the model 
broke, and it was sent for repairs 
to a young workman patronized by 
the University. The workman, who 
was no other than James Watt, was de- 
lighted with the opportunity thus af- 
forded him of making a careful study at 
first hand of this wonderful machine. 
He repaired the model, but made such 
additional improvements that it was 
practically a new engine. If the credit of 
the discovery of the modern steam en- 
gine can be given to any one man, then 
that man is James Watt. In 1782, Watt 
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Water is the raw material for steam, 
and, fortunately, it is the best and 
cheapest material that can be used in 
the formation of vapor. Water has the 
highest temperature at the limit of pres- 
sure of practically all available fluids, 
and is therefore the most economical 
fluid as a vapor source, while its abun- 
dance, comparative purity, and cheap- 
ness place it far beyond any other liquid 
that might rival it as a vapor producer. 

Water has a very high specific heat, 
and an enormous amount of heat 
energy is needed to change it at 212° F. 


Diagram of Simple Steam Engine 


patented his invention of the double- 
acting steam engine and the cut-off 
gear for making steam work expan- 
sively. Watt was also the first man 
to adapt the steam engine to the pro- 
duction of rotary motion, as he was the 
inventor of the crank in its application 
to the steam engine. Watt invented 
the governor, throttle valve, parallel 
motion, and the power indicator: As 
a matter of fact there has been only one 
great improvement in the steam engine 
since his time, namely, that of com- 
pound expansion. 

By slow degrees the steam engine 
has developed into the almost perfect 
mechanism of today. Many brains 
have studied it, many hands have 
worked upon it. There are almost as 
many different types and forms of en- 
gines and boilers now as there are days 
in the year, but all of them owe their 
efficiency to the tiny little molecules 
causing pressure by everlastingly ham- 
mering away at steel restraining walls, 
some of which are fixed and immovable, 
and others that slip back and forth in 
their grooves of polished steel. 


into steam at the same temperature, no 
less than 966 British thermal units. 
In other words the energy needed to 
transform a pound of water at the boil- 
ing point into steam at the same tem- 
perature would raise almost a half of 
ton of water one degree in temperature. 
After water has become steam, it heats 
more readily, as only .48 heat units are 
required for each degree the tempera- 
ture is raised. Steam is not energy. 
Like electricity, it is simply a. carrier 
of energy from the fuel to the machin- 
ery that does the mechanical work. 
Saturated steam is the term applied 
to steam that is given off by boiling 
water, and is, of course, invisible. The 
familiar white cloud we see emenating 
from a steam pipe owes its color to the 
partial condensation that has taken 
place. Saturated steam owes its tem- 
perature to its pressure, and may be 
either wet or dry. Superheated steam, 
now coming so commonly into use, is 
steam that is heated to a temperature 
above that due to the pressure, and this 
heating must be done outside of the 
pressure of the water from which it 
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was generated. Superheated steam, of 
course, contains more energy than the 
saturated form. 

There is a limit to the heating of 
steam, however, as it will disasso- 
ciate into its constituent gases, oxy- 
gen and hydrogen, beyond a certain 
point known as the critical tem- 
perature. One great advantage pos- 
sessed by superheated steam is the fact 
that it cannot condense until it has lost 
all of its superheat and is reduced to the 
saturated form. As there is always a 
loss of heat by radiation where steam is 
conveyed in pipes, this loss in the case 


Hye 


Live Steam iL 


type of to-day is extremely interesting, 
and in every respect it has more than 
kept pace with the development of the 
engine. A modern boiler is distinctively 
a work of art and a triumph of science. 
Whether the material used be malle- 
able iron, cast iron, wrought iron, steel, 
copper, or various compositions such 
as bronze or nickel steel, every part of 
it is tested for tensile strength, com- 
pression strength, torsional strength, 
shearing strength, and resistance to 
bending. 

So far as construction is concerned, 
boilers may be classed into two general 


The Simple Steam Engine, Showing Typica! Positions of Slide Valve 


of superheated steam will simply lower 
the temperature of the superheat, but 
not enough to cause it to become wet, 
as in the case of saturated steam. Dry 
steam, of course, has a much higher effi- 
ciency than wet steam. Superheated 
steam is clearly indicated in the use of 
turbine engines, as the energy of the 
steam is transformed directly into ve- 


locity. 
\Vere there any condensation, the 
water would interfere with this re- 


sult, and would also produce corrosion 
and wearing away of the blades. The 
extra fuel required for superheating is 
comparatively slight, as 250 degrees of 
superheat may be secured at a cost of 
only 20 per cent. additional fuel. One 
disadvantage in the use of superheated 
steam, in the case of turbines, is the 
tendency to produce warping in the 
blades due to high temperature. 

The evolution of the boiler from the 
simple box used by Hero of Alexandria, 
about 130 B. C. to the modern tubular 


divisions. The water-tube type, and 
the fire-tube type. As has already been 
indicated in the course of these articles 
on Heat, water is an extremely hard 
matter to heat. The old type of “tea- 
kettle” boilers, where the water is con- 
fined in one mass, is far from econom- 
ical, at least as far as the time required 
to “get up steam” is concerned. It was 
soon perceived that the mass of water 
in the boiler must be divided, in order 
to obtain more heating surface. There- 
fore, practically ali modern boilers are 
either of the fire-tube or water-tube 
form. In the fire-tube type, as the 
name would indicate, the hot gases are 
forced to travel from the firebox to the 
chimney through tubes surrounded by 
water. In the water-tube boilers, the 
tubes are filled with water and are 
completely enveloped by the hot gases 
passing over and among them, in the 
journey from firebox to chimney. In 
both types, practically the same result 
is obtained, namely, the exposure of 
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relatively small quantities of water to 
abundant heating area. 

Which of the two forms is the more 
economical and efficient is a mooted 


2) 


The First Turbine Engine Constructed by Hero of 
Alexandria 


question among engineers. 
no doubt but that the water-tube iorm 
is safer, especially when steam above 
150 lb. is used. The water-tube form 
also takes less time to raise steam, 
due to the better circulation ob- 
tained than in the fire-tube. The 
rapid circulation in a water-tube boiler 
is due to the fact that as the water in 
the tubes in the hottest part of the boiler 
turns into steam, it is rapidly replen- 
ished by the rising of the cold water. 

In practice, it has been found that 
a fire-tube boiler requires from two 
to two and one-half hours to raise 
steam to its working pressure, while 
steam may be raised to the same point 
in a water-tube boiler in less than an 
hour. If the time element is to be con- 
sidered, the water-tube is therefore the 
more advantageous of the two. Un- 
fortunately for boiler practice, it is 
hard to procure pure water. Even the 
purest of natural waters contains some 
mineral constituents, and the constant 
distillation of the water to form steam 
leaves these mineral salts as incrusta- 
tions and sediments that interfere not 


There is, 
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only with the steaming capacity of the 
boiler, but also with its life. In a former 
article, the effect of dirt and grime on 
the outside of the boiler was men- 
tioned, and the serious loss of fuel effi- 
ciency due to this cause was com- 
mented upon. The incrustations within 
the boiler have even a greater effect 
upon the efficiency. It has been esti- 
mated by conservative engineers that 
a layer of scale one-fourth inch in thick- 
ness causes a loss of 35 per cent. in fuel, 
while half an inch of scale will result 
in a loss of from 55 per cent. to 65 per 
cent. 

An ordinarily good water will contain 
about 25 grains of mineral matter to 
the gallon. A stationary boiler of about 
160 hp. capacity will evaporate 600 gal. 
of water per hour. This would mean a 
deposit of 15,000 grains per hour, or, 
as there are 7,000 grains in a gallon, 
21/7 lb. of mineral matter will be left 
behind by the steam every hour. Sup- 
pose the boiler were worked a month 
of 25 days of 10 hours each, without 
cleaning; the hard scale and sludge 
formed would produce the enormous 
total of over five hundred pounds. 

The corrosion produced in boilers by 
certain impurities such as acids, grease, 
gases, organic matter and so forth, 
greatly weakens the shell, and is a fre- 
quent cause of explosions. Numerous 
safety devices for boilers have been 
patented, and many peculiarly con- 
structed boilers have been put on the 
market, guaranteed to be absolutely ex- 
plosion-proof, but as a matter of fact, 
there is no such thing as a boiler that 
cannot explode. The only safeguards 
are first-class material, careful and 
frequent inspections, and competent at- 
tendants who make it their business to 
watch carefully the needs of their 
charges. A boiler, like a human being, 
has a normal life, and experience tells 
us that while certain types may last for 
20 or 30 years, other forms, such as 
locomotive boilers, rarely last six years. 

Steam engines may be classified in 
several ways. First, as regards speed; 
second, as regards number of cylinders ; 
third, the method of exhaust; fourth, 
the position of the engine, whether it 
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be horizontal or vertical. A slow-speed 
engine has a long stroke but compara- 
tively few revolutions per minute, 
while the high-speed type is distin- 
guished by the shortness of its stroke 
and the greater number of revolutions 
per minute. A simple engine is one 
that has only one cylinder, and the 
steam is therefore used but once. If 
the exhaust steam is turned into a 
second cylinder and used a second time, 
the engine is a compound form. If a 
third cylinder be added, and the steam, 
originally at high pressure, passes 
through two other cylinders at succes- 
sively lower pressures, the type is 
known as a triple-expansion engine. 
The cylinders of a compound engine 
may be placed in a direct line with each 
other and have a common piston rod. 
Such an engine is known as a tandem 
compound. If the two cylinders are 
placed opposite each other, the engine 
is known as a cross-compound, or cross- 
connected. .\ compound engine is of 
course more efficient than a simple en- 
gine, due to the fact that the energy 
still remaining in exhaust steam is 
utilized. With the same amount of 
fuel, the compound engine will develop 
more power than the simple type. 

An engine that exhausts directly into 
the air against the atmospheric pres- 
sure isknownasa high-pressure engine, 
and must work against an air pressure 
of 15 lb. to the square inch. A condens- 
ing engine, as its name would indicate, 
is one that condenses the exhaust 
steam, relieving the back pressure and 
adding that much to the efficiency of 
the engine. 

The work done by an engine is cal- 
culated in horsepower. A horsepower 
is the ability to raise 33,000 lb. one foot 
in one minute, or 550 Ib. one foot in 
one second. The horsepower of an en- 
gine may be calculated by using the 
PLAN. 
formula ———.,, in 

33,000 
the effective pressure, L is the length 
of stroke, A is the area of the piston in 
square inches and N is the number of 
strokes of the piston rod per minute. 

Considering the question of power 
given to work done, a steam engine is 


which P represents 


an extremely wasteful device. The or- 
dinary non-condensing engine rarely 
has an efficiency of more than 10 per 
cent, and is generally far below that 


Simple Turbine Engine 


percentage, and consumes from two to 
three pounds of coal per horsepower 
hour. The introduction of the com- 
pound, triple-expansion, and quadruple- 
expansion types of engine has raised 
the efficiency considerably, lowering 
the consumption of coal to one pound 
per horsepower hour. Nevertheless the 
greatest efficiency yet obtained in a 
steam engine does not exceed 25.5 per 
cent., and this is obtained in the Nord- 
berg quadruple-expansion engine. 

The steam turbine, which is really a 
modified waterwheel driven by steam 
instead of water, is rapidly coming into 
favor, especially on ocean-going ves- 
sels. The turbine occupies less space 
than the ordinary reciprocating engine, 
is practically free from vibration, and 
has the great advantage of uniform and 
high angular velocity. Its efficiency as 
compared with the best reciprocating 
engine is about the same, but owing to 
the advantages named is gradually sup- 
planting the older types of engines. 


@Planters and manufacturers in the 
Federated Malay States are experi- 
menting with oil made from the seeds 
of the rubber plant and believe it can 
be developed into a valuable product. 
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GUN THAT SHOOTS WATER AS 
DIVER’S WEAPON 


European divers are testing the ef- 
fectiveness of a new type of gun that 
shoots jets of water instead of bullets 
as a protection against the monsters of 


\ 
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Diver Using Water-Jet Gun to Kill Attacking Shark 


the deep that make dangerous the work 
of the men who labor on the floor of the 
ocean, according to the London Illus- 
trated News. A German is the inventor 
of the gun, which resembles an ordinary 
rifle in all its outward aspects. Com- 
pressed air is the power used, the air 
being contained in a cartridge covered 
with India rubber. The water is shot 
from the gun barrel with an enormous 
velocity and is said to have remarkable 
penetrating power. Its inventor claims 


to have pierced armor plate of medium 
thickness with a jet from his gun. 
Heretofore, divers have been forced to 
depend on the knife to defend them- 
selves against attack, all previous ef- 
forts to devise a submarine gun having 
been futile. 
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JAPANESE EARTHQUAKE- 
PROOF SKYSCRAPER 


A business firm in Tokyo is contem- 
plating the construction of a skyscraper 
building on lines similar to the plans 
used in the reconstruction of San Fran- 
cisco, which are expected to provide 
against destruction from earthquake. 
Japan is a country of earthquakes, and 
the officials of the Tokyo concern be- 
lieve that the new building should be 
earthquake-proof, since it is a sky- 
scraper—six stories high. 

People familiar with the height of 
American skyscrapers may smile at the 
idea that a six-story building is con- 
sidered a skyscraper in Japan, but such 
an office building, of modern American 
construction, ‘would, comparatively, 
loom as high above a Japanese street 
as would a 40-story skyscraper sur- 
rounded by 20-story skyscrapers, 
height being largely a matter of sur- 
roundings. 


FIRE ESCAPE OF FOLDING 
PLATFORMS 


Folding platforms, fastened to end- 
less chains, capable of bearing a weight 
of 7,000 lb., are a feature of the revolv- 
ing fire escape patented by a Danville, 
Ill., man. 

In this endless carrier device, the 
platforms, which are placed 7 ft. apart, 
fold as they start upon their return 
trip and then drop into a horizontal 
position as they reach the top of the 
building. From eight to ten persons 
can stand upon each platform. The 
weight of a child will cause it to de- 
scend, but the speed of the descent 
may be regulated by merely pressing 
on the cable at the side, this acting as 
a brake. The platforms are provided 
with chain hand-holds, but may be en- 
closed if desired. As the platforms 
fold, the device can be placed within 
two inches of the wall. It can be 
raised as easily as it can be lowered 
and, it is thought, will prove valiable 
as an aid to firemen when ladders are 
not available. 
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FRENCH AUTOMOBILE-SLEIGH 


An automobile, which can be con- 
verted from a wheeled vehicle into an 
auto-sleigh in 15 minutes, is being 
manufactured by a French concern for 
use in countries where frequent snows 
make such a type of machine desirable. 

The runners are attached to the 
spindles of the axle-trees in the same 
manner as wheels. The means of pro- 
pulsion is a revolving drum placed be- 
neath the front seat, and 
connected to the engine 
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IRRIGATION IN SWITZERLAND 


Irrigation canals of insignificant size, 
but built under great difficulties, have 
been used for many years in the valley 
of Zermatt, Switzerland, for the fer- 
tilization of the soil rather than for the 
watering of the fields. 

The valley lies at an elevation of near- 
ly 5,000 ft. above sea level, near the fa- 
mous Matterhorn, and the flanks of the 
high peaks are covered with glaciers. 


shaft by chain gear. The en- 
gaging surface of the drum 
consists of notches or teeth 
spirally disposed, which pre- 
vents the snow from stick- 
ing. The drum is hung in a 
manner that makes possible 
the climbing over of ordi- 
nary bumps or ridges in a 
road. By means of a screw 
gear the driver can regulate 
the amount of pressure the 
drum exerts on the roadbed. 

In changing from sleigh to wheeled 
vehicle, all that is required after the 
wheels have been substituted for the 
runners is to disconnect the chain gear 
running from the engine shaft to the 
drum, and fasten the latter in its 
highest position. 


A NON-PULLABLE NAIL 


A nail that once driven into place re- 
sists all ordinary efforts to pull it, has 
been patented by a French inventor. 
The point of the nail is slit through its 


The Action of the Nail 


center to nearly two-thirds the dis- 
tance to the head, like a cotter pin, and 
as the nail is driven, the two parts curl 
into the wood. 
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Prepared for Travel over Snow or Ice 


The water which flows from these gla- 
ciers into the Visp River and its trib- 
utaries is made almost milk-white by 
a fine sediment ground from the rock 
by the glaciers; and it is this sediment 
that the water disposes over the land as 
fertilizer. 

The canals into which the water is 
diverted from the stream by means of 
crude wooden troughs at the head of 
some fall or rapids, run along embank- 
ments and are temporarily dammed by 
means of flat stones at points where it 
is desired that the water overflow into 
the fields. 


AUTOMOBILES AS FEEDERS 
FOR ELECTRIC LINE 


Automobiles as feeders for an elec- 
tric interurban railway are being given 
a practical test in connection with the 
Indianapolis, Newcastle & Toledo rail- 
way in Indiana. The service connects 
Greenfield, located a few miles away, 
with the line, and was started with one 
14-passenger automobile. It was neces 
sary to increase the service the first day. 
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A PREVENTIVE OF POLE- 
CLIMBING 


The number of deaths and injuries 
resulting from unauthorized climbing 


of poles supporting high tension 
electric wires in 


Switzerland, has 
caused the Swiss 
Association of 
Electricas 
Engineers to rec- 
ommend the use 
of porcupine rings 
as a preventive. 
The steel spines, 
arranged on a 
ring for round 
poles, and on bars 
for poles of the 
lattice 
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type, are 

placed in such 

y position as to 

make _ climbing 

above them im- 
“4 


possible. The 
rings or bars are 
detachable 
by means of 
socket keys, which 
are furnished to 
no one but em- 
ployes. 


NEW ALLOY IMPERVIOUS TO 
RUST 


The discovery of an alloy of chro- 
mium and cobalt that combines the 
hardness and malleability of the best 
tool steel with a resistance to corro- 
sion not possessed by any of the steel 
products, has been announced as the 
result of a long series of experiments 
by Elwood Haynes, an Indiana manu- 
facturer, whose particular hobby and 
recreation is chemical research. Since 
1895, Mr. Haynes has been experiment- 
ing with cobalt in his private labora- 
tory. He first tried an alloy with 
nickel, but had indifferent success. 
After a lapse of years he took up the 
experiments again a short time ago and 
finally obtained, by forming an alloy 
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containing 25 per cent chromium and 
75 per cent cobalt, a metal which is as 
hard as the best tool steel and which 
showed an unusual resistance to nitric 
acid and hydrochloric acid. Solutions 
of caustic alkalies were totally without 
action upon it, even when the alloy was 
boiled in them for hours, and the alloy 
was proof against all atmospheric in- 
fluences, whether the air be moist or 
dry, retaining its brilliance and luster 
under the most severe conditions. 

The advantages possessed by the 
new metal are admitted by scientists 
throughout the country, although they 
are skeptical as to the ultimate com- 
mercial value of the discovery of Mr. 
Haynes, because the two elements that 
enter into its composition are among 
the most expensive known to chemis- 
try. There is but a limited quantity of 
each known to exist in the entire world, 
and it is estimated that a penknife made 
from them, while it would wear forever 
and would never rust, would cost from 
three to five times the price now paid 
for a steel knife. 


CUSPIDOR FOR CARS 


A new cuspidor, especially designed 
for the smoking compartments of pas- 
senger cars, but just as serviceable for 
office or factory use, has several prac- 
tical features. It is so constructed that 


Improved Cuspidor 


it can not tip or be kicked over, may 
be stepped on without the foot being 
caught, and is easily cleaned. 


GElectric locomotives are to be used 
on trains passing through the famous 
Hoosac tunnel. 
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Courtesy the Upholsterer 


Stencil Pattern on Coarse Cotton or Linen 


THE STENCILING OF FABRICS 


The stenciling of fabrics for interior 
house decoration is a pleasant and fas- 
cinating work which requires only or- 
dinary ability and can be turned to 
good use in making the home artistic. 
The effects often obtained in stencil- 
ing on burlap, denim, coarse cotton or 
linen fabric, and a 
thin silk, are very | 
pleasing and the 


oil colors are the most satisfactory, 
and the oil paint must be let down to 
the consistency of thin cream by ad- 
mixture of turpentine and a little 
quick-drying Japanese gold size, in the 
proportion of one part gold size to 
six parts turpentine. The heavier and 
fluffier the fabric, 
the more paint it 
will take, and the 


cost is usually far color should be 
below that of por- kept correspond- 
tieres and _ cur- ingly thin. Large 
tains, which can brushes are best 
be bought already for this work, as 
made up. The much  dabbing 
fabrics that will spoils the effect. 
successfully take The charm of 
stencil ornamen- Tea Cloth Design for Very Thin Silk variety can be se- 
tation include cured, even when 


heavy woolen material with close or 
fluffy surface, canvas, linen, all varie- 
ties of cotton goods, velours, velvet, 
and silk. 

Success in stencil ornamentation, 
however, requires some knowledge 
of the method of working on the dif- 
ferent materials. Consequently, a few 
pointers given in a recent issue of the 
Upholsterer will be of interest. 

Oil color can be used on all ma- 
terials except velours and_ velvet, 
which must be worked with dyes. In 
designing for heavy woolen goods, it 
is well to avoid elaboration of detail. 
The forms should, for the most part, 
be large, and when it is necessary to 
introduce small shapes they should be 
simple in contour. With goods of this 
kind, having rough or fluffy surfaces, 


using only one color, by working some 
parts with a brush which is nearly dry 
and the others with a brush kept well 
filled. 

The thinner the material, the more 
difficult it is to manage the color, but 
such material allows the most elab- 
orate designing. When the fabrics are 
transparent, however, great precision 
of detail is difficult, and the design 
must aim at a pleasing effect in simple 
forms. Linen requires special care, as 
the long, straight threads tend to lead 
the color along, resulting in an irregu- 
lar and even blurred contour. Small 
brushes are desirable for work on thin 
fabrics, and very thin work may be laid 
over blotting-paper with advantage. 

In using dyes, some binding sub- 
stance is required to make the material 
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washable. White 
of egg is the best 
for this purpose, 
well mixed into 
two tablespoon- 
fuls of water. This 
is used instead of at 
plain water to 
dilute the dyes, if 
they are liquid, 
and also serves as 
the binding me- 
dium, if the dyes 
are in powder 
form, Work done 
with dyes must be 
steamed, when 
dry, in order to 
make it fast. This 
is accomplished 
by laying a damp 
cloth on the back 
of the work and 
pressing a hot iron 
over it until dry, 
thus creating suf- 
ficient steam to set 
the fixative. 
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hair brushes, such 
as are used for oil 
painting, not with 
the ordinary sten- 
cil brushes. In the 
case of velours, it 
is necessary to 
saturate the 
fabric thoroughly 
with water and let 
it dry before 
working upon it. 
This lays the nap 
and flattens out 
the creases. After 
the work has been 
steamed, the nap 
can be raised 
again by brushing 
with a soft brush. 


CA new Scranton, 
Pa., hotel has a 
“Celtic palm 
room,” with origi- 
nal Irish decora- 
tions, and a “coal- 


In stenciling on 
velours or velvet, 
the brush must 
not be dabbed, but 
drawn over the 
surface as in paint- 
ing. The color 
must be laid on 
with thin, flat hog- 


mine cafe.” The 
entrance to the 
latter is between 
two columns of 
ebony The inte- 
rior is furnished 
with modern cop- 
ies of early Eng- 
lish oak furniture. 


CHRISTMAS-TREE ILLUMINATION 


By A. E. ADAMS 


A great many would, no doubt, be 
glad to light their Christmas tree by 
electricity if they only had the proper 
instructions for connecting the lamps 
to the supply mains. Let us assume 
first that you have a 110-volt lighting 
circuit in the building and that you 
want to operate your miniature lamps 
from this circuit. 

There are two ways the lamps may 
be connected. In Fig. 1 are shown all 


. 


the small lamps connected in “series” 
and in Fig. 2 they are connected in “par- 
allel.” The lamps in these two figures 
are represented by the circle. In the 
first case, the 110-volt pressure of the 
supply mains is distributed over all of 
the lamps, each lamp having a certain 
portion of the total. The value of this 
electrical pressure over each lamp will 
depend upon the relation between the 
resistance of the lamp considered and 


— 
Fe. 
Heavy Serge Portiere with Stencil Decoration 


POPULAR MECHANICS 


the total resistance of all the lamps. 
The electrical current. is the same 
through each lamp and all of them must 
be perfect ; otherwise the circuit is not 
complete and the lamps will not light. 
If it is desired to operate, say, 10-volt 
lamps, then there must. be eleven of the 
lamps connected in series and all these 
must be of the same candlepower. If 
they are not of the same candlepower 
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and tied in a knot to prevent its pull- 
ing out. 

Starting now, say, 15 ft. from the 
plug, cut one of the wires and fasten 
the two ends to one of the small 
sockets (See Fig. 1). The remaining 
sockets can now be equally spaced be- 
tween the first one and the ends of the 
cord, a socket being placed at the end 
to join the two wires and thus com- 


Fie 4 
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Details of the Battery Plates and Wiring Diagrams 


they wili not have the same resistance, 
and the higher resistance lamps (lower 
candlepower) might be burned out, due 
to the excessive current. 

If you want to use lamps of any 
other voltage than 10, the number of 
lamps you should have in the circuit 
must correspond as near as possible to 
the quotient obtained by dividing the 
total voltage by the voltage of one of 
the miniature lamps. The material re- 
quired for an outfit of this kind will 
consist of the following items: 30 ft. 
of green silk-covered lamp cord, one 
standard Edison plug, a number of 
miniature lamps with sockets. Con- 
nect the plug to one end of the lamp 
cord, as shown by P, Fig. 1, the con- 


nection being made as follows: cut the 
cloth and rubber insulation off the 


ends of the wires to a distance of about 
5g in. and twist the small strands, 
forming each part of the cord, to- 
gether. These two ends should now 
be placed under the heads of the two 
brass screws inside the plug, the cord 
being first passed through the insulat- 
ing bushing on the back of the plug 


plete the circuit. The small lamps are 
then screwed into place and a lamp 
removed from the lighting fixture to 
make room for the plug attached to 
the end of the cord. The circuit can 
be controlled by means of the switch 
in the socket of the lighting fixture. 
In the second case, each lamp is con- 
nected directly to the supply mains in- 
dependent of all the others and the 
electrical pressure acting upon it is the 
total pressure of the source of supply. 
Lamps of different candlepower can be 
used in this case, but they must all be 
constructed to work on the same volt- 
The material required for this 
outfit is the same as that needed for 
the first one, except that the lamps 
must be of the same voltage as the line 
upon which they are to operate. Any 
reasonable number of lamps can be 
connected to the cord, and each socket 
should be connected to both wires in- 
stead of cutting one side of the line and 
connecting the sockets as in the pre- 
vious case. A piece of lamp cord, 4 or 
5 in. long, may have one end connected 
to the socket and the other ends of 


age. 
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the wires soldered to the two wires 
forming the main circuit. These sold- 
ered joints should be thoroughly taped 
to prevent the wires from coming into 
electrical contact with each other. 
Neatly designed small lamps of various 
colors can now be obtained, and the 
effect produced will prove very pleas- 
ing. Some of them are made in the 
shape of candles and the effect is prac- 
tically the same, while the danger 
from fire is practically eliminated. 
The sockets may be attached to wires 
with a weight on one end so as to 
hold them in an upright position. 

If there is no electrical current avail- 
able when it is desired and you must 
provide some means for supplying it 
temporarily, a small battery of dry cells 
would operate a number ot lamps satis- 
factorily for a short time, but its out- 
put is too small to make its use prac- 
tical. A storage battery, however, will 
give excellent results and is convenient 
because it can be carried from place 
to place. 

The storage battery is one that is 
charged from some source of electrical 
supply by sending a current through 
it, in the opposite direction to that in 
which it flows when the battery is 
being discharged. It usually consists 
of two sets of lead plates immersed 
in a solution of sulphuric acid. Such 
a battery has a much greater current 
capacity than the dry battery, and its 
capacity can be increased almost in- 
definitely by increasing the size of the 
plates composing it. A 6-volt battery 
that will give a current of one ampere 
for 60 hours can be purchased for from 
fifteen to twenty dollars. As, how- 
ever, some of our readers may prefer 
to construct their own battery, we give 
the following description of a very 
simple and inexpensive one. 

You should first obtain a rectangular 
glass jar, 7 in. by 3 in. wide and 7 in. 
deep, that is to serve as the contain- 
ing vessel for the plates and acid. 
Next procure three sheets of very thin 
pure lead, 15 in. long and 6 in. broad. 
Lay these sheets on top of each other 
and drill as many ;;-in. holes as there 
is room for inside of the dotted lines 
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shown in Fig. 3. Take three pieces 
of \-in. lead, % in. wide, and bend 
them into the form shown in Fig. 4, 
The lead sheets should now be bent 
over a 14-in. board and the ends riveted 
to the pieces. The completed plate is 
shown in Fig. 5. 

Mix red lead and sulphuric acid into a 
thick paste in an old dish. (Acid hav- 
ing a specific gravity of about 1.1 
should be used—always pour the acid 
into the water.) Fill one of the plates 
with this paste and bend down the 
edges until they touch so as to hold 
the paste in place. Any paste that may 
be forced out through the holes should 
be scraped off, and the plates put aside 
to dry. Fill the remaining plates with 
a mixture made in the same way as 
that just described, except that litharge 
or yellow lead should be used. Place 
these two kinds of plates alternately 
in the containing vessel, starting with 
one filled with litharge. The long lugs 
of one set should project on one side 
and those of the other set on the op- 
posite. All the long lugs on each side 
should be connected, thus forming the 
two terminals of the cell. The surfaces 
of the plates should be about ;; in. 
apart. Fill the vessel with acid of 
about 1.2 density until the plates are 
just covered. Connect the cell to a 
direct-current circuit with a suitable 
resistance and pass a current of five 
amperes through it for about 10 hours 
—discharge it and then recharge it, re- 
peating the operation a number of 
times. The connections for charging, 
with the polarity indicated, are shown 
in Fig. 6. The plates filled with red 
lead are positive. Fully charged, this 
cell should give 2.2 volts and supply a 
current of four amperes for about 10 
hours. 

The voltage can be increased by con- 
necting several cells in series. The 
total voltage being the sum of the volt- 
ages of the individual cells. 


@Chicago has a newspaper trolley car 
constructed for the purpose of trans- 
porting newspapers to various parts of 
the city for distribution. 
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AIR PROPELLERS AND THE 
ICE-BOAT 


Motor ice-boats, drawn by aerial 
propellers, will create interest on many 
of the lakes and rivers of 
the United States this 
winter. Some of them 
will be crude, experi- 
mental machines, capable 
of medium speeds, and 
some will probably attain 
speeds as high as 50 or 60 
miles an hour. 

The illustration shows 
a boat built by an ice- 
boat enthusiast on Lake 
Placid, New York. The 
propeller blades are 4 ft. 
long, with a 10-ft. swing, 
and are driven by a 4-hp. 
motor. The speed is only 
10 miles an hour on fair 
ice, partially due to the 
fact that the machine 
weighs 150 Ib. more than 
is necessary, and about 
one horsepower is lost in chain play. 


STAND FOR BAKING POTATOES 


A support or stand for potatoes while 
baking has been placed on the market. 
It consists of a tin, 15 in. long by 2% 
in. wide, with sides turned so as to raise 
the body up from the oven, thus per- 
mitting a free circulation of heat. 


Handy Potato Baker 


Spurs, formed by cutting out sections 
on the top of the.tin, make supports for 
the potatoes. In this position they are 
exposed to an even heat on all sides. 


@The new Brazilian battleship “Minas 
Geraes,” one of the largest afloat, bears 
the name of one of the most populous 
and progressive of the Brazilian states. 
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AMUSING “STUNTS” FOR 


AUTOMOBILISTS 


That a gymkhana, the name under 
climbing 


which such 


sports as the 


Home-Made Air-Propeller Ice-Boat 


greased pole, catching the greased pig, 
the fat men’s race, etc., are generalized, 
is amusing when automobiles are used 
as accessories is demonstrated con- 
tinually. 

Such an event was recently held by 
the Eastbourne Automobile Associa- 
tion in England, and the program 
proved very enjoyable to onlookers 
and participants alike. Among its fea- 
tures were a bun-pegging event, a slow 
race, blindfolded race, costume race, 
bending race, and an “organ-grinding” 
race. In the latter the competitors had 
io propel their cars, with the engines 
dead, a distance of 20 yd. by turning 
the starting handle. The bending race 
consisted in running along a crooked 
lane without touching the poles mark- 
ing the boundaries. The blindfolded 
race went to the entry who could nego- 
tiate the distance from one end of the 
field to the other first. Several of the 
drivers turned their machines com- 
pletely around and did not finish at all. 
Riding with each blindfolded driver 
was a companion authorized to take a 
hand if collisions threatened. 
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USING THE POSTOFFICE AS A 
NOTARY PUBLIC 
A unique scheme by which inventors 


may make the government, through 
the medium of the postoffice, do the 


Appearance of Letter Sheet When Folded 


service of a notary public in proving 
priority of an invention, has been pat- 
ented by a Chicago inventor. 

When an inventor conceives an idea, 
he makes a sketch of his invention, de- 
scribes it, and dates it, then has a no- 
tary public witness the signing. This 
is necessary because the question of 
priority may arise and must be proven. 

The combined envelope and letter- 
sheet idea, however, is claimed to have 
many advantages. The inventor fills 
out the sheet, which is printed in regu- 
lar legal form, and writes his own 


POPULAR MECHANICS 


the postoffice it is stamped like all let- 
ters, showing the exact day, hour and 
minute it arrived, and then, as the in- 
ventor has addressed it to himself, 

returned to him through the regular 
channels. In this way the government 
gives a date on the invention for the 
price of a two-cent stamp, and the 
old method of having to disclose the 
invention to a notary public is avoided. 


RED GUM WOOD BECOMING 
POPULAR 


suilders of handsomely finished 
houses and apartments, the manufac- 
turers of fine furniture and the con- 
sumers of good lumber generally 
throughout the United States are gain- 
ing a greater respect for the old red 
gum tree, which is now producing 
wood that is known throughout FEu- 
rope as “commercial Circassian wal- 
nut” and is there regarded as the nat- 
ural successor of oak in all branches 
of the woodworking trades. In the 
United States the timber has only 
recently been utilized, a prejudice hav- 
ing heretofore existed against it, based 
upon the now exploded theory that it 
was given to warping, twisting, curl- 
ing and otherwise behaving in a man- 
ner that rendered it undesirable. 

American lumber producers, assisted 


TO WHOM IT MAY CONCERN: — 

Be it known that I,. 
residing at.......... . 
and State of.. 


Write your same and address in space below. 


..amd 1 do declare the fellowing te be a description of my Invention 


Qicage, 


Make sketch and write description of your invention on space below. 


Interior of Letter Sheet 


name and address opposite the trans- 
parent opening. He then makes a 
sketch of his invention and describes 
it on the space below, folds up the 
sheet, seals and stamps it, and deposits 
it in a mail box. When it arrives at 


by the Forest Service, have carried on 
a series of experiments with the gum, 
however, which resulted in exposing 
the fallacy of the theories formerly 
held and have brought the wood to the 
fore as one of the most useful of the 
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American forest products. Care must 
be exercised in curing the timber, and 
the preparation of the tree for its fu- 
ture use must begin immediately on its 
being felled. 

The heartwood of red gum shows a 
wide range of color and figure, resem- 
bling, in many respects, newly cut ma- 
hogany, though somewhat darker. It 
is found in abundant quantity through- 
out the South, especially in the deep, 
rich soil of the bottoms, and it is one 
of the most inexpensive of the woods 
used for general purposes. It has been 
extensively used in New York and 
Pittsburg, and the new La Salle Hotel 
in Chicago is finished with red gum 
throughout. 


COMBINATION ELECTRIC 
TOASTER AND COOKER 


By the use of a combined electric 
toaster and cooker, the breakfast eggs 


Toasting Bread and Poaching Eggs at the Same Time 


or cereals may be cooked on top of 
the stove while the toast is browning 
in the toaster. One operation does 
not interfere with the other in any 
way, as the heating coils are under- 
neath the openings in the top of the 
stove and above the toaster, which is 
in the form of a drawer. 


TORPEDO LAMPS FOR AUTOS 


The so-called torpedo type uf auto- 
mobile body has led to the designing 
of a novel lamp of the same shape. It 
was first used on a famous British 
make of car during the competition 
for the Prince Henry trophy, and like 
the automobile, is given this form in 
order to offer as little resistance to 
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Torpedo-Shaped Auto Lamp and Cover 


the wind as possible. When the lamp 
is not in use, its torpedo-shaped glass 
front is protected by a brass cap, which 
gives it a neat and unusual appearance. 
The cover also fits snugly over the 
back of the lamp. 


GLUING A PIANO CASE 


An important stage in the making of 
the cases of grand pianos is shown in 
the illustration. By this method so- 
called one-piece cases are made. The 
clamp is kept in a vertical position 
while the work is progressing, the caul 
boards or blocks being divided into sec- 


Forming the Case of a Grand Piano 


tions and placed in position succes- 
sively as the veneered stock is bent and 
glued in place. 
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FLOATING WAREHOUSE AND 
ROADWAY 


Manaos, one of the great rubber cen- 
ters of Brazil, situated on the Rio Ne- 
gro River near its union with the Am- 
azon, has a unique floating warehouse 
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CONDUIT MOVED WITHOUT 
INTERRUPTING SERVICE 


During the reconstruction of the 
traction tunnel under the Chicago 
River at Washington Street, it became 
necessary to move 370 ft. of a 42-in. 


H 


Electric 
Winding 
Engines 


Floating Roadway at Manaos, Brazil 


and roadway for the transferring of 
cargoes. The depth of the river varies 
to the extent of 40 ft. because of the 
tides, and for this reason the harbor 
company decided to anchor an im- 
mense steel warehouse-float in perma- 
nently deep water. 

This float is 600 fit. long and carries 
several warehouses. It is connected 
with the shore by a roadway of 13 
spans, 42 ft. long, each span made up 
of 10 fish-belly plate girders, the ends 
of which are formed into hooks that 
fit over shafts running transversely to 
the length of the roadway. The shafts 
are supported on steel floats of nearly 
rectangular cross-section. At high 
water the roadway is level for its en- 
tire length, and afloat, but as the river 
recedes, the floats fall until each finds 
a resting place. The first four floats 
are then supported by steel girders, 
while the remaining floats rest directly 
on the beach. 

The roadway is 60 ft. wide, and its 
grade at the steepest part is 12 per 
hundred. electrically driven tail- 
rope system of haulage has_ been 
adopted for transferring cargo from the 
ships and floating warehouses to the 
shore. 


CA new use for the vacuum cleaner 
was discovered by a Chicago elec- 
trician who freed his dog of fleas with 
one of these modern machines. 


igh Water 


Cable 
ghtener 


duct line, containing electric transmis- 
sion cables. It was at first proposed 
to abandon the conduit temporarily, 
but the electric company’s engineers 
decided to move the entire length at 
the same time by means of jack screws. 
The distance it was moved was 3 ft. 
at one end and 9 ft. at the other. The 
conduit raised, timbers were 
placed underneath, and rollers, consist- 
ing of short pieces of pipe, set in posi- 
tion. The actual moving operation 
was accomplished in less than two 
hours, and at no time was service inter- 
rupted. 


A MUSEUM OF ILLUMINATION 


Munich has a remarkably interesting 
public museum in which the various 
stages of development in illumination 
may be studied. Passing through the 
exhibition rooms, the visitor can trace 
the gradual development of lighting 
from the pine splinters of centuries ago 
to the newest lamps of the present day. 
No stage is lacking from the pine knots, 
grease swabs, candles, and oil lamps to 
the most recent inverted incandescent 
gas burners and electrical fixtures. 

A special section of the museum is 
devoted to the development of street 
lighting, the gradual transition from 
the early beacons and oil lamps to high- 
pressure gas lamps and flaming electric 
arcs of today being shown. Old prints 


Operator's Platform 
*| 
> LOW River 
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showing the application of the crude 
lighting fixtures of the past ages will 
also be on exhibit. 

Intensely interesting to visitors is 
the fact that the fixtures, old and new 
alike, are not locked away in inacces- 
sible glass cases, but that most of them 
may be lighted up, so that an impres- 
sion may be readily gained of the actual 
illuminating power. 


CRUDE OIL ERADICATES 
GRASSHOPPER PEST 


By the exercise of a little ingenuity, 
J. O. V. Wise has rid his Canfield, Colo., 
farm of a pest of grasshoppers and 
provided himself with more than 200 
bushels of feed for his chickens 
during the winter. The alfalfa felds 
on Mr. Wise’s place were overrun with 
grasshoppers during the past summer. 
The pest became so great that some 
means of eradicating it was necessary. 
Mr. Wise devised a drag equipped with 
a trough which he partly filled with 
crude oil into which the grasshoppers 
where brushed as the contrivance was 
dragged across a field. With the use 
of nine barrels of oil. more than 200 
bushels of grasshoppers have been 
gathered in. Mr. Wise piled them in 
the open field to dry and intends feed- 
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NEW KIND OF CLOCKED 
STOCKING 
Clocked stockings of black silk are 
considered very correct. even for for- 


Grasshoppers Stacked for Drying 


ing them to his chickens during the 
cold winter months when there will be 
no bugs or worms, 


A Suggested Fad 


mal dress, but the clocks referred to 


are not of the variety here shown. 
This is a British suggestion for the 


“faddy” season. The strap is of the 
same kind used for wrist watches, but 
is longer. 


ANALYSIS OF WATER BY 
ELECTRICAL APPARATUS 


Pure water is known to be a very 
imperfect electrical conductor, but 
small quantities of dissolved substances 
greatly increase its conductivity. 
Therefore, electrical tests of water are 
being made in England, not to get a 
precise measure of the degree of hard- 
ness, or of other impurity. but a suf- 
ficient measure to indicate whether 
further analysis is needed. 

The water to be tested is introduced 
into a special V-tube containing plati- 
num electrodes, and the electrodes are 
connected to a direct-reading conduct- 
ance indicator. By a suitable choice 
of the dimensions of the V-tube, the 
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conductance of the water is decimally 
related in a simple manner to the con- 
ductivity, so that the latter can be read 
off the scale by a shift of the decimal 
point. 

The system is used in the supervis- 
ion of steam plants and water-soiten- 
ing plants. A very fair estimate of the 
degree of purity in boiler water can be 
made, and the danger of priming may 
thus be foreseen and avoided. 

Pure water, according to the prevail- 
ing theory, is virtually an insulator 
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because of the powerful chemical union 
of the atoms which compose its mole- 
cules. The atoms are tied up in molec- 
ular groups, and are not free to wander 
with their electrical charges under the 
influence of an impressed difference of 
potential. On the other hand, a smal! 
quantity of any electrolyte, common 
salt dissolved in water, for instance, is 
immediately ionized or split up into 
separately electrified atoms, which are 
free to move in the water and to carry 
their electricity with them. 


THE MAKING OF ARTS-CRAFTS LAMPS 


By JOHN D. ADAMS 


PART V—Reading Lamp 


HILE the making of this lamp 
will require some little time and 
considerable 
care, there are 
no particularly 
difficult fea- 
tures or any- 
thing requiring 
the use of 
special tools, 
and the ama- 
teur craftsman, 
with his saw, plane and jack 
knife, will be able to work it 
out from start to finish, and 
that at a total cost of hardly 
one dollar. 
Start the construction with 
the baseboard, taking particu- 
lar care to get the “end” wood 


smooth and _ perfectly flat. 
Next prepare the two 5-in. 
blocks, and after trim- 
ming them up to size, ac- 


curately mark off 


the 
positions of the four mor- —e 
tises for the ends of the Sat . 


four corner posts. These 
four posts should now be 
smoothed up, cut to a length, and a 
tenon formed on each of the ends to fit 


Electric Table Lamp 


position. 
wire nails at each connection. 


the mortises already made. Four little 
mortises should then be cut in each of 
the posts t 
receive the 
ends of the 


eight cross- 
pieces to 
which the 
small ver- 


tical slats are 
attached. Fit 
the top and 
bottom blocks and the four cor- 
ner posts all together, and de- 
termine the exact length of 
these crosspieces, which should 
then be gotten out and tenoned 
to fit the mortises already madk 
in the corner posts. If all these 
pieces fit properly, proceed 
with the putting together. At- 
tach the lower block to th« 
base with glue and screws. 

set in from below. Con 

~  nect the corner posts with 
the crosspieces, and fit 
= the latter to the lowe: 
block, after which the top 
block should be placed in 
Use glue and a few small 
The 
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three slats for each side 
should now be at- 
tached, using a large 
headed brass nail at 
each end. On top of 
the whole, fit a block 
measuring 1% in. thick 
by’ 314 in. square, and 
make the four bracket 
arms that support the 
shade, which are then 
to be fastened with 
glue and a screw in 
each one. 

In order to make the 
cardboard frame for 
the shade, it will be 
necessary to have a 
sheet measuring 
by 301% in. The pat- 
tern is very simple, and 
after drawing the large 
circle on the cardboard 
and spacing off four 
chords of 18 in. each, 
the remaining lines can 
be drawn in in a few 
moments. If the card- 
board is rather light, 
the reader may exercise 
his ingenuity in work- 
ing out a design requir- 
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Detail of the Reading Lamp 


ing the use of several 
cross strips, which will 
materially stiffen the 
framework. As in the 
previous drawings, the 
dotted lines indicate those 
that are to be merely 
scored for bending, while 
the full lines are to be cut 
clear through. After giv- 
ing all the angles a pre- 
liminary bend over the 
sharp edge of the table, 
connect the first and last 
sections with glue, hold- 
ing the connection firmly 
with weights for an hour 
or so, 


When set, bind this 


and the other’ three 


edges with passe-partout 


Layout for the Shade tape, after which bend the 
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extra strips at the top and bottom in- 
ward to a horizontal position, and con- 
nect them with a paper fastener at 
each corner. After binding all the 
angle edges, paint a dull black. The 
colored paper should now be shaped 
up and receive whatever design is de- 
sired. As previously suggested, a 
heavy drawing paper with the design 
worked out in water colors presents 
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an excellent opportunity for artistic 
treatment. On a large surface, such 
as a side of this shade, always use 
paper that comes in sheets, so that 
there will be no unevenness. One or 
more lights, as desired, may be used, 
the cord from which should be run 
down the center and out to one side 
through a groove in the bottom of the 
base. 


COAL DUST IGNITED BY 
ELECTRIC FLASHES 


The use of electricity in mines makes 
the experiments recently carried on in 
England to determine the danger of 
coal dust explosions through electric 
flashes, of much interest to mine oper- 


CHIEF ENGINEER’S CABIN ON 
GREAT LINER 


That the chief engineer of a great 
ocean liner cannot get away from his 
machinery, even when in his cabin for 
rest, is demonstrated in the accompany- 
ing illustration of one of the cabins. 
Neatly fitted, so as not to 


A Chief Engineer’s Cabin 


ators. The experiments show that dry 
coal dust in bulk is a non-conductor, 
but when made into a paste with 
water may cause a_ short-circuiting 
flash, if placed between electrodes. 

If a flash is produced, as by opening 
a switch in a cloud of dust, an explo- 
sion may be produced. The character 
of the dust cloud and the strength and 
voltage of the current broken, affect 
the readiness with which the dust is 
ignited. At medium voltages, direct 
current appears to be more dangerous 
than alternating. 


appear too obtrusive, but 
as ornamental as possible, 
are a great number of in- 
struments and indicators. 

In the corner above the 
bed is a switchboard on 
which is placed a pilot 
lamp, with controlling 
switch ; a fuse box; a tele- 
phone to. the. captain's 
room; switches.for motor 
to drive small lathe 
fitted in the cabin, for an 
electric heated kettle, for 
the telephone, and ven- 
tilating fan; a bell push to 
mess room and pantry, 
and a telephone to the 
pantry. Theelectric 
kettle and the connections with the 
pantry are for obvious purposes having 
to do with the engineer’s inner ma- 
chinery. 

Adjoining the switchboard is the 


speaking tube to the engine room, a 
standard thermometer for testing the 


working set, a gauge showing the fan 
pressure in stokehold for the forced 
draught steam-pressure gauge, and a 
recording instrument for indicator 
paper to show the diagram of each 12 
hours’ work in fluctuations of boiler 
pressure. Then there is an instrument 
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which makes a record of the move- 
ments of the doors into the provision 
chambers, found useful in many cases 
where the attendant does not realize 
what the frequent opening of a door 
into a frozen-meat chamber means to 
the machinery and those in charge 
of it; a hydroscope for testing the 
humidity of the air, which is very 
useful when chilled meat is carried at 
a critical temperature; and an instru- 
ment for showing the temperature with 
percentage of moisture, critical point 
of moisture deposit and weight of 
moisture in the atmosphere, etc. 


9 ft. more was added. The walls were 
then increased in height as the work 
of sinking progressed. For the pur- 
pose of launching, a false bottom of 
3-in. planking, as thoroughly calked as 
the seams of a wooden ship, was put 
in place at the top of the shoe, and the 
working chamber filled with air to 
prevent its grounding. 

The walls of the caisson were built 
of timbers 1 ft. square, and are about 
60 ft. high. The interior is divided into 
18 working chambers approximately 
20 by 25 ft. in area. All seams and 
joints, in both roof and walls, are 


Launching of the Caisson 


CAISSONS OF THE NEW 
QUEBEC BRIDGE 


The caisson for the north main pier 
of the New Quebec bridge was 
launched recently and the work of 
sinking it into position is well under 
way. ‘The size of the caisson, which is 
180 ft. long, 55 ft. wide, and displaces 
about 7,000 tons of water, made the 
launching a most important feature of 
the work, and as prominent a part oi 
it as is the launching of a ship. 

At the time of the launching, the 
walls of the caisson had been built up 
to a height of 22 it. 9 in. above the 
shoe, and immediately afterward some 


calked with oakum, pitch and_ tar. 
Bracing bulkheads extend to a height 
of 25 ft. above the shoe, and beyond 
this point and to the required height 
the walls are braced against external 
as well as internal shear by means of 
a concrete retaining wall, battered out 
from the top towards the foot. This 
arrangement makes further exterior 
timber bracing unnecessary and _ per- 
mits the filling of the caisson with a 
solid block of concrete. When the 
caisson is finally placed in position, its 
bottom will rest about 97 ft. below ex- 
treme high water, which is said to be 
as deep as work of this character has 
ever been carried. 
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POWERFUL FOURTEEN-CYLINDER AERIAL ENGINE 


One of the most remarkable engines 
for aerial craft ever devised is here il- 
14 cylinders 


lustrated. It has and 


Special Carriage for Testing Gnome Motors 


easily develops 100 hp., yet weighs 
only 260 Ib. 

It consists of two sets of seven cylin- 
ders each, mounted on a crankcase, one 
set being staggered in relation to the 
other. Except for the fact that they 
are mounted on a common crankcase, 
and revolve together around the same 
shaft, the two sets are independent, as 
each one has its own magneto and its 
own lubricating pump. 

The operation of the engine at a 
speed of from 1,100 to 1,500 revolutions 
a minute makes a draught so great that 


Side View of Engine Mounted on Shaft 


it is almost impassible for a man to 
stand near it, and the sound is one con- 
tinuous roar instead of a series of ex- 
plosions, as in the ordinary motor. 


A remarkable feature of the engine 
is the entire absence of vibration. The 
?-cylinder model of the same engine, 
the Gnome, which has already proved 
its ability in many aerial flights, gives 
seven explosions every two revolutions, 
while the 14-cylinder model gives seven 
explosions for each revolution. Because 
of the fact that these engines revolve 
with the shaft, the gasoline supply is 
taken through the hollow crankshaft. 


SHOOTING FLYING FISH ON 
THE WING 


Fishing with a shotgun is the newest 
sport the people of Honolulu have de- 
vised. Flying fish are the targets 
toward which the shot is directed and 
it requires no little skill to get a good 
bag of game. 

The hunters use a steam launch and 
carry shotguns of their favorite bore. 
The fish are “flushed” by the launch as 
it tears through the water and make 
short flights of from thirty to a hundred 
feet. There are different sizes of the fish, 
the larger kinds being found further 
out from the shore. The height of their 
flight varies with their length, the aver- 
age being from a foot to three feet 
above the water. The utmost skill in 
handling the gun is necessary. The 
refraction of light on the water, the mo- 
tion of the boat and the swift flight of 
the scaly game, all tend to make the 
shooting difficult. After the fish are 
shot, they are brought into the boat 
with a dip net. 


@The people of Texas have $45,000,000 
invested in automobiles, according to 
statistics compiled by the bankers of 
the Lone Star state. 


GA post card, 36 in. long by 38 in. 
wide, and weighing a fraction less 
than 4 Ib., was recently mailed from 
Enid, Okla., to a firm of lawyers in 
Austin, Texas, the postage costing 
$1.20. 
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What’s the Matter with the Furnace? 


By ALBERT E. PARSONS 


11 chill fall breezes carry echoes 

of this query wherever resort is 
had to hot-air heating to raise the tem- 
perature of the home and office above 
that of the bleak outside atmosphere. 
“It smokes.” “It does not give off suffi- 
cient heat.” “It gives off too much 
heat.” “It eats up too much coal.” 
“The fire goes out unless watched every 
minute.” These are only a few of the 
tales of woe to be found on the repair 
order pad of every furnace man, and 
his days and nights are filled with toil, 
beginning about September 1 and last- 
ing well into the winter. 

Aside from the fact that each furnace 
in operation is a distinctly individual 
plant with conditions governing its use 
and operation that might be totally dif- 
ferent from the factors that play an im- 
portant part in the use of the duplicate 
plant next door, there are several simple 
rules to be followed that will make 
economical operation easy. Cleanliness 
is the first rule to be observed around 
the firebox, the pipes and flues, the ash- 
pit and the coal bin. Hard coal, such 
as is used in house-heating almost en- 
tirely, produces little soot, although 
there is a small accumulation to be 
cleaned out. The five principal causes 
for complaint that are quoted are those 
the furnace repair men most frequently 
hear, and common-sense methods will, 
in the majority of cases, eliminate all 
of them. 

Some smoke is inevitable when the 
first fire is kindled. The heat generated 


by a furnace is part of the force used 
to send the smoke up the chimney. In 
the summer, the chimney and flues get 
cool and damp, and the first heat that 
comes from the fire goes to dry them 
out. It does not furnish enough force, 
therefore, to perform its office of driv- 
ing out the smoke, and part of this 
comes into the house by backing out the 
feeder doors and other openings. The 
most common cause of constant smok- 
ing a‘ter that is too much dra‘t. The 
average man in making up a fire opens 
his draft wide to make the wood he 
uses as kindling burn freely. He should 
leave them open but a few minutes, 
long enough for the wood to catch fire 
well, and then reduce them to a volume 
necessary to keep the wood burning. 
\Vide-open drafts make the wood burn 
fast and produce such a vast amount 
of smoke that the flues cannot carry it 
off. It naturally backs out of the first 
opening in its course and spreads 
through the house. \Wide-open drafts 
are also one of the causes of insufficient 
heat, though not the main cause. 

If the furnace is of the right size for 
the house to be heated, and is properly 
installed, there are two other important 
things that can give rise to complaint 
the accumulation of ashes in the ashpit 
and the mistaken idea many people 
have that the fire should be banked 
with cinders at night—the time when 


most of the troubles of this character 
arise. A dirty furnace also causes poor 
heating. Ashes should never be al- 
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lowed to accumulate. If banked up they 
choke the draft, permitting little or no 
air to reach the firebox from beneath. 
This is also the cause of the melting of 
the grate bars. As no cold air can get 
through the bars to equalize their tem- 
perature the fire simply melts the cast- 
ing. The use of ashes, from which all 
the heat has been extracted in the 
previous burning as coal, serves no pur- 
pose other than to choke the fire from 
above and thereby reduce the heat. 

The consumption of coal is governed 
largely by the kind of furnace in which 
it is used, although there are certain 
general rules that may be followed. If 
there are no spaces between the lumps 
of coal, there can be little air in the 
firebox, and combustion will be poor. 
It is necessary, therefore, to use a size 
of coal suited to the particular firebox. 
Proper coaling is largely the secret of 
success with hot-air furnaces. They 
should be coaled but twice in 24 hours 
except in extreme weather. 

In maintaining the fire, two sizes 
of coal should be used. The larger 
coal is first put on after the fire has 
been leveled in the firebox. The firepot 
should be filled with the larger coal, 
and over this should be placed enough 
of the smaller coal to cover. Care 
should be taken not to use coal that is 
too small for this purpose, as small 
pieces will fall through and fill up the 
space between the larger chunks and 
thus defeat the very purpose of its use, 
which is to check slightly—but only 
slightly—the burning of the larger 
pieces. 

In mild winter weather only one coal- 
ing is necessary and in zero weather it 
may be done three times in 24 hours. 
Householders are usually informed by 
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the manufacturers of their furnace as 
to the best size of coal, and their direc- 
tions should be followed. Many peo- 
ple make the mistake of putting on 
more coal every time the volume of 
heat coming through the registers is 
reduced, instead of cleaning out the 
ashes and regulating the heat by the 
drafts and dampers. More coal will be 
burned when it is fed by the single 
shovelful than when the firebox is well 
filled. 

Much trouble with furnaces is caused 
by improper care during the summer. 
The collection of moisture during the 
period the plant is lying idle is sure to 
have more or less effect. Furnaces 
should be carefully cleaned immtdiately 
after the fires have been allowed to go 
out for the summer. Every part should 
be gone over thoroughly and put in 
condition for work during the winter. 
If repairs are needed they should be 
made immediately. It is well during 
the summer to burn a quantity of paper 
in the firebox from time to time to dry 
out the flues and pipes. This would 
eliminate much of the smoke nuisance 
that follows the first firing in the fall. 
It is also well to look carefully after the 
ventilation of the cellar during the sum- 
mer. It should be kept closed during 
the day to prevent the warm, moist out- 
side air from coming in contact with 
and condensing on the metal, thus 
forming rust which eats through the 
pipes. Plenty of fresh air can be ob- 
tained by opening the windows at night 
when the outside atmosphere is cooler 
and the danger of condensation is less. 
The doors of the ashpit should be left 
open also in order that there may be 
a circulation of air through the grate 
to the chimney, to prevent dampness. 


PAPIER-MACHE MODELS OF TOWNS 


Making papier-maché models like the 
one shown in the picture might seem 
at first thought to be rather childish 
business, but the fact is that there are 
factories employing a large number of 
workmen which build nothing else. 


The construction of a model is no 
child’s play when it is required to be a 
perfect miniature reproduction of the 
area it represents. Indeed, it is often 
the result of elaborate field work which 
includes a topographical survey and 
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Model of Steel Trust’s New Model City in Alabama 


the taking of photographs of the prom- 
inent buildings or other landscape fea- 
tures. 

These models are mounted on frames 
of steel wire, woven together like a 
sereen. This gives perfect rigidity 
coupled with the necessary lightness. 
The process of making a model is sim- 
ilar to that of making an tron casting. 
A “negative” or mold, is first made out 
of plaster of paris. From this mold any 
number of “positives” can be struck off 
by simply filling the mold with papier 
mache and applying pressure. The sur- 
face of the model is then varnished and 
painted to represent roads, grass, etc. 
Tiny models of the buildings are then 
constructed of wood and paper and 
mounted in their proper places. Fields 
of grain, cotton or tobacco, and minia- 
ture orchards, are reproduced in the 
exact proportions in which they ac- 
tually occur. 


The cost of a model such as that 


shown, a model of the newest model 
city of the steel trust, in Alabama, is 
about $650. The models are used by 
real estate companies to show irrigated 
lands or city lots which they are plac- 
ing on the market, and by large man- 
ufacturing concerns to advertise the 
extent and excellence of their factories 
at fairs and expositions. 


MEXICAN MINE HOIST 


This picture, taken at Zacatecas, a 
mining camp in central Mexico, shows 
a type of mining hoist still in use at 
many Mexican mines. The cable from 
the shaft passes over a sheave and is 
wound horizontally about the barrel. 
Horses, attached to the suspended 
stakes, furnish the motive power. 
These hoists are quite effective and 
operations to a depth of several hun- 
dred feet are carried on with them. 


A Horse Furnishes the Motive Power for This Mine Hoist 
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ODD COLLECTION OF BUSTS AT PENSION BUILDING 


For more than a quarter of a cen- 
tury 250 plaster busts have ornamented 
the great court in the Pension build- 
ing at \Vashington and baffled art crit- 
ics in their attempt to identify the 
celebrities. No one seemed to know 


who were the individuals represented 
The other day an of- 
they 


by these casts. 
ficial order 


went forth that 


Slidell, United States Senator from 
Louisiana; Gen. Montgomery 
Meigs, architect of the Pension build- 
ing, his father and his wife. 

The casts of the Indians were found 
to be of unusual value, as they are of 
the few ever made from living Indians. 
The maker of the casts informed of- 
ficials of the National Museum in a let- 


“Fallen Heads” at Pension Building in Washington 


should either be sold at auction or go 
to the junk pile, and immediate action 
for their removal was taken. 

During the removal, manuscripts 
identifying the faces were found, ro- 
mantically concealed beneath the 
busts. Among them, it was then found, 
were life-masks of Indian prisoners 
once in custody at Fort Marion, near 
St. Augustine, Fla., and Indian chil- 


dren at the Hampton (Va.) Indian 
school. The few white faces repre- 
sented were those of Sir Walter 
Scott; Alexander Hamilton; John 


ter written in 1884, that the Indians 
had a superstitious fear of being “imi- 
tated” with pencil or camera, and 
stood in almost deadly terrcr of the 
application of plaster in making life- 
masks. Consequently, the Bureau of 
Ethnology will preserve the busts, and 
they will be placed on exhibition in the 
National Museum. 

This weird coliection of “art” has 
decorated the cornice in the central 
hall of the building, where the inaug- 
ural balls of many presidents have 
been held. 
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A THREE-WHEELED ROADSTER 


Preparations are being made by a 
Hartford, Conn., automobile company 
to place this three-wheeled roadster on 
the market next year. As shown in 
the illustration, the little machine, 
which weighs only 475 Ib. 
and is designed to meet 
the requirements of a mod- 
erate bank account, has but 
one rear wheel. This wheel 
is the drive wheel, and it 
is the absence of a rear 
axle, with its differential, 
driveshafts, and housings, 
that is the chief feature of 
economy. 

The front wheels and the 
mountings are like those of 
the early type of runabout, 
and are used for steering. The sus- 
pension at the rear is through two 
quarter-elliptic springs, anchored di- 
rect to the side of the frame by four 
clips which extend rearward to the 
axle of the rear wheel. A two-cylinder 
opposed engine mounted under the 
seat furnishes the power, which, it is 
said, will drive the car at 25 to 30 miles 
an hour. The gasoline capacity of 6 
gal. is claimed to be sufficient for 180 
miles. 

Any danger of the rear wheel tilting 
is offset by a simple device, located in 
the forward part of the car, consisting 
of a cross rod, which extends from one 
side of the frame to the other. To each 
end of the rod is attached a lever, and 
at the ends of the levers are connecting 
rods coupling with the axle. This ar- 
rangement makes the front springs 
move up and down together, which 
tends to prevent tilting. 


STEAMER EQUIPPED TO COPE 
WITH MOSQUITOES 


The mosquito evil is so great on the 
Rio Madeiro, a tributary of the Ama- 
zon, that a new ship of the Booth 
Steamship Company, of Liverpool, has 
been equipped with special mosquito 
screens. Entire crews of boats plying 


on this river have often been laid up 
with malaria. 

The portholes of the new ship are 
provided with screens so adapted that 
the portholes can be screwed down 
without removing them. The ventila- 
tor pipes in the cabins and corridors 


Automobile with but One Rear Wheel 


are protected by wire gauze, and at 
each side of the ash-shoots, which are 
necessarily open, are extra sets of 
screen doors. The entrances to the 
main deck, as well as the cabin doors 
and windows are also screened. 


ANTI-DRIP STRAINER FOR 
COFFEE POTS 


A tea or coffee strainer that will not 
drip has been invented by a Wisconsin 
man. The device consists of a smail 
metal cup with a 
spout that, nor- 
mally, is some- 


what higher 
than that of the 
coftee or tea pot. \ 


The cup ts at- 

tached to the pot by a strong wire 
clamp. laside of the cup and shaped 
to fit it is the strainer proper of fine 
wire mesh. The device is attached 
to the pot by means of a strong wire 
clamp and when the coffee or tea is 
poured, the drippings fall into the cup 
of the strainer. 


€ White pearls that bring a high price 
have been found growing on cocoanut 
trees on the Malay peninsula. They 
are formed by accretions of calcium 
carbonate beneath the shell. 
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MAPLE TREE TAKES ROOT IN 
REDWOOD STUMP 


In addition to being in the heart of 
the big tree country in California, the 


Maple Tree Growing from Remains of Ancient Tree 


town of Scotia claims another natural 
wonder in the form of a full sized maple 
tree growing in the center of a red- 
wood stump. The stump is 18 ft. in 
diameter and is estimated to be 4.000 
years old. 


SMOKING CHIMNEY CAUSED 
BY LOW WATER 


Low water as the cause of an anti- 
smoke ordinance violation was the 
unique plea for extenuation offered by 
the manager of an electric light plant 
in a western city. The water in the 
river running through the city was at 
such a low stage, especially when di- 
verted by a water-power company a 
few miles up-stream, that the intake 
for condensing water was put out of 
commission, thus necessitating the 
running of the plant non-condensing. 
This, in turn, involved the firing of 
cold boilers, and it was this operation 
that produced the offending volume of 
smoke. The judge imposed the mini- 
mum fine after listening to this expla- 
nation. 
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PENNY-IN-THE-SLOT STREET 
LIGHTS IN SAXONY 


People who stay out late in Joketa, 
Saxony, and are afraid to go home in 
the dark must light their own way 
home. The municipal authorities have 
given them consideration by the estab- 
lishment of penny-in-the-slot street 
lamps throughout the town. This is 
a new idea and may be adopted else- 
where in Germany. All the street 
lights in Joketa are extinguished at 11 
o'clock. By an ingenious arrange- 
ment, current can be supplied to any 
individual lamp, however, for the ben- 
efit of people who have the price. The 
slot machine is attached to the electric 
light pole and is connected with a 
switch which turns on the light of that 
lamp for a short period. 


HOW TO MAKE A BUFFET 


The accompanying sketch and detail 
drawing show a design of a buffet 
wherein refinement of outline and har- 
mony of details are conspicuously re- 
garded. Quarter-sawed oak is the most 
suitable wood for this handsome piece 
of mission furniture. The material 
should be ordered from the mill ready 
cut to length, squared and sanded. Fol- 
lowing is a list of the stock needed: 


back posts, 2 by 2 by 47% in 

front posts, 2 by 2 by 45% in 

rails, 1% by 1% by 50% in 

end rails, 14% by 1% by 18% in. 

end rails, 4 by 4 by 18% in " 
pieces for end panel, 4 by 3% by 21 in. 
panels, % by 12 by 21 in. : 

top board, 4% by 17% by 47% in. 

back board, 4% by 11% by 47% in. 

shelf board, 34 by 2 by 46 in. 

brackets, 1 by by 7% in. ; 

pieces for doors, %4 by 4 by 11 in. 
panels, % by 11 by 17% in. 

piece for drawer, 34 by 8 by 22% in. 
piece for drawer, 4 by 7% by 22% in. 
piece for drawer, 4 by 7 by 22% in. 
pieces, % by 8 by 19'4 in.; soft wocd 
pieces, 4 by 7% by 19'4 in.; soft wood. 
pieces, % by 7 by 1934 in.; soft wood. 
piece, % by 8 by 19% in.; soft wood. 

piece, % by 7% by 19% in.; soft wood. 

piece, % by 7 by 19% in.: soft wood. 

bottom board, 34 by 17% by 47'4 in.; soft wood 
partitions (several pieces), 4 by 20 by 24% in 
front pieces, 4 by 2 by 23 in. 

back pieces, 4% by 2 by 23 in.; soft wood 

side pieces, 4% by 2 by 21% in.; soft wood 
back (several pieces), 3 by 25 by 46 in 
mirror frame (to suit mirror). 


to 


Start to work on the four posts by 
squaring them up to the proper length 
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in pairs and beveling the tops as and glue. They can now be glued to- 
shown. Clamp all four pieces on a flat gether and set away to dry. The top 
surface with the bottom 
ends even, then lay out the 
mortises for the rails and 
panels on all four pieces at 
once with a_ try-square. 
This insures getting the 
mortises all the same 
height. The back posts 
also have a mortise cut in 
them at the top for the back 
board as shown. Lay out 
the tenons on the ends of 
the front and back rails in 
the same manner. Cut 
them to fit the mortises in 
the posts, also rabbet the 
back rails for the backing. 
Cut tenons on the end rails 
and rabbet them and the 
side pieces for the panels. 
Lay out the top and bot- 
tom boards to the proper 
size and notch the corners 
to fit about the posts. Finished Buffet 
These boards are fastened 
to the 114-in. square rails with dowels board is of oak, and be sure to get the 
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best side up, while the bottom one can 
be made of soft wood if desired. 

The partitions are made of several 
boards glued together. Be careful to 
get an oak board on the outer edge. 
‘The drawer slides are set into the par- 
titions as shown and are fastened in 
place with screws from the inside. 

The top back board has a tenon on 
each end that fits into the mortises in 
the back posts and is rounded at the 
top as shown. The shelf is also rounded 
at the ends and is fastened to the back 
with screws. 

A plate glass mirror should be pro- 
vided for the back. This is fitted to the 
back board as shown, then the brackets 
put up at the ends of the mirror frame. 

The main parts are now ready to be 
assembled and glued together. Before 
applying any glue, see that all the 
joints fit together perfectly. The end 
rails and the panels are glued together 
first and allowed to dry. Be very care- 
ful to get the parts clamped together 
perfectly square and straight, else you 
will have trouble later on. When these 
ends are dry slip them on the tenons 
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on the front and back rails which are 
already fastened to the top and bottom 
boards. 

The back board and the partitions 
must be in place when this is done. 
Pin and glue the joints and clamp the 
whole together square and leave to dry. 

The doors are now made by mortis- 
ing the top and bottom pieces to take 
the %g-in. panel which is glued in place. 
The drawers are made as shown in the 
sketch. The front board should be oak, 
but the remainder can be made of soft 


wood. The joints are nailed and glued. 
Suitable hinges for the doors and 


handles for the drawers should be pro- 
vided. Antique copper trimmings look 
very well with this stvle of furniture 
and can be secured at most any hard- 
ware store. 

The back is made of soft wood and 
is put on in the usual manner. Scrape 
all surplus glue from about the joints, 
as stain will not take where there is 
any glue. Finish smooth with fine 
sandpaper. then apply the stain you like 
best. Many mission stains are supplied 
by the trade for this purpose. 


FLOATING MARINE SAFE 


A buoyant safe, which, in case of 
disaster, will float to the surface as the 
ship with which it is equipped sinks 
into the depths of the sea, has recently 
been invented by four mechanics in 
the Puget Sound Navy Yard at Bremer- 
ton, Wash., who have devoted their 
spare time in the past six years to per- 
fecting the device. 

The safe consists of a large cylinder 
of steel which is divided into two com- 
partments, the upper one an air cham- 
ber that will give the required buoy- 
ancy, and the lower a receptacle for the 
ship’s papers, registered mail and such 
valuables and money as are usually 
placed in the care of the purser by pas- 
sengers. The device will rest in a shaft 
alley, one deck in depth, on either side 
of which will be angle bars to guide 
the safe out of the vessel as it founders. 


The bottom of the shaft and the bulk- 
heads surrounding are constructed sv 
as to admit the water under the safe 
as the invading flood rises in the hull. 
The safe door is watertight and fas- 
tened with a regulation combination 
lock. 

The possibility of the device becom- 
ing obstructed in its passage from the 
shaft has been eliminated by the sim- 
plicity of the invention. It will be at- 
tached to the ship by a cable, one to 
three miles in length, that will run out 
as the boat sinks, and in this way the 
safe will indicate the point at which the 
boat lies on the submarine floor. 

As viewed from the deck, the appear- 
ance of the safe will be similar to that 
of a manhole in the street. The top 
of the air-compartment alone will be 
visible. 
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SHOP NOTES 


Bit in a Partition Removed with an 
Electro Magnet 

While I was doing some electrical 
work, a very valuable bit slipped out 
of the brace and fell 12 ft. inside of a 
partition. I did not want to lose my 
bit, but I] could not make a hole in the 
partition large enough to remove it. 
I had several sizes of wire with me 
and among my tools was a piece of 
wrought iron. ‘This I] readily bent 
into the shape of a horseshoe, wound 
with about 100 ft. of small wire, and 
connected in series with a 32-cp. lamp 
on a direct-current circuit. I lowered 
this improvised magnet into the parti- 
tion by a string and, on pulling it up, 
was much pleased to find my bit cling- 


ing to it.—Contributed by G. H. 
Dalton. 


Shooting Large Game with a Shotgun 


The average hunter going out for 
small game carries only shot cart- 
ridges, but, if occasion demands, he 
can also 
kill large 
game, if the 
paper shell 
is cut as 
shown in the sketch. The perforations 
are made on the line of the wadding 
between the powder and the shot, 
usually about 1 in. from the cap end. 
In shooting such a shell, the end hold- 
ing the shot will go out in one piece 
and with enough force to penetrate a 
2-in. board.—Contributed by R. S. Gor- 
don, Los Angeles, Cal. 


(The lathe ways should be kept clean 
and oiled. 


@ Waterproof show cards are made 
with Japan color. 


Disposing of Fumes from a Gas 
Heater 
In many houses there is some dis- 
tant room that the furnace will not 
heat properly. For this reason a small 


Pipe in Solution 


gas stove ts often used in such a room, 
but if there is no flue, the air soon 
becomes disagreeable and even dan- 
gerous to breathe, and water will 
collect on the windows and doors, 
causing the woodwork to warp and 
the windows to have a coating of frost. 
This may be remedied by connecting 
an elbow and a short length of pipe 
to the heater so that the end barely 
clears the floor. Place under this end 


a pan of water to which has been 
added a little slaked lime. 
IIiluminating gas contains carbon 


and hydrogen. The oxygen of the air 


combines with them forming carbon 
dioxide and water. The lime in 
the water combines with the carbon 


dioxide and forms calcium carbonate, 
a forra of chalk, and the steam is con 
densed by the cool water in the pan.— 
Contributed by Harold Cadwell, Kan- 
sas City, Mo. 
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Automatic Feeding Candlestick 


The sketch shows the parts of a 
candlestick that make up a self-feed- 
ing arrange- 
ment to 
the 
candle ap- 
pear at all 
times full 
size. The 
main body of 
the stick is 
cast in one 
piece and 
bored to re- 
ceive a com- 
mon tallow 
or wax 
candle. The 
top end of 
the stick has 

Size for a removable 
anyCandie cap for in- 
serting the 
candle, and 
the bottom 
is fitted with 
an open spring. The base of the stick 
is made to fit any receiver, and the 
entire outside surface covered with a 
coat of white enamel to make it re- 
semble a_ candle.— Contributed by 
Louis Cooperstein, Bremerston, Wash. 


Remove Ca 
Rm to insert 
Candie 


Agitator for Hardening Baths 


An effective apparatus for agitating 
a brine bath is shown in the accom- 
panying sketch. Air from the relief 
valve of a gas furnace is introduced 
into the bath through a system of 


Bath Agitator 


pipes, which causes the brine to circu- 
late freely around the die and carry 
away the coating of vapor liable to 


form on its surface. The air also has a 
tendency to keep the bath at a lower 
temperature. The apparatus has given 
good results on large work, especially 
drop forging dies, when a brine pump- 
ing system or running water is not 
available. The union between the 
pipes and the furnace is of a type that 
makes connection and disconnection 
easy.—Contributed by Martin R. 
Heath, Binghamton, N. Y. 


Preventing Oil Drip of a Can 


The oil used in a steam plant is often 
kept in galvanized or tin tanks having 
a cock attached to them for drawing 
off the oil. After 
the cock is 
closed, the oil re- 
maining in the 
opening drips 
out into a tin or 
other dish pro- 
vided for that 
purpose, but if 
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NS 
the drip dish is N 
moved out of N Y 


place, the oil 
drips on the 
floor. 

A method used by one of the men in 
a steam plant remedies this. The can 
is fitted with a pipe as shown in the il- 
lustration. The pipe joints are tightly 
fitted, yet so that the long piece can 
be turned down. No cock is then 
necessary, as the oil can be drawn by 
turning the pipe down. When the pipe 
is turned into its upright position 
again, the oil cannot drip from the pipe 
or can.—Contributed by James- EF. 
Noble, Toronto, Canada. 


An Improvised Ladder 


I had occasion recently to put a new 
glass into a transom in a house two 
miles from town. When I reached the 
house I found it vacant and no mean- 
at hand to reach the transom. As I did 
not want to go back for a ladder [ im- 
provised one in this way: I removed 
two doors from their hinges, placed 
one across the doorway with the edge 
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up and the other flatwise on this, with | 


one end resting on the floor, into which 
I drove a couple of nails to prevent the 
door from sliding. Thus I had as good 
a platform as one could wish. Taking 
off my shoes so as not to mar the var- 
nish, I walked up the door, removed the 
transom, put in the glass, and was on 
my way home in less time than it 
would have taken to procure a ladder 
from the city—Contributed by W. A. 
Lane, El Paso, Tex. 


Repairing a Coal Pail 


If small holes have been worn in the 
coal scuttle, they can be repaired in the 
following manner: After scraping and 

removing all 


dust and 
dirt and dry- 
ing the 
metal thor- 


oughly, pour 
enough 
melted as- 
phaltum into 
the scuttle 
to cover the 
surface and 
worn places 
and allow it 
to dry and harden thoroughly. 

If the holes are too large to be 
mended in this way, put a piece of tin, 
iron or zinc over the worn part and 
hold it in place with a stick, as shown 
in the sketch, until the patch is covered 
with the asphaltum. When the as- 
phaltum is dry and hard, remove the 
stick, and the pail will again be ser- 
viceable.—Contributed by J. C. Engle- 
hart, New York City. 


Belt Hook Former for Round Belts 


Certain kinds of manufactured goods 
are made on light machines where the 
parts are driven by round belts, the 
ends of which are joined by means of 
wire hooks. Where a quantity of these 
hooks are used they can be made in 
the shop, but a former for the bends 
is necessary. 

The illustration shows a home-made 
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former, cut from the head of an ordi- 
nary bolt. The head of a 2-in. bolt is 
shaped and grooves filed, as shown 


Fic | 
\ => 
Fig.2 
Form on a Bolt Head 
in Fig. 1. The raised portions A, B 


and C should have the thickness of the 
wire used. The bolt is clamped in the 
jaws of a vise and the hook formed 
around the raised part A. The straight 
part of the hook is shaped by a light 
stroke of a hammer.—Contributed by 
Chas. F. Matzek, Milwaukee, Wis. 


Carrier for Hardware Stores 


The carrier shown in the sketch is 
similar to those used in banks to carry 
large books. The frame is built of 
%%-in. gas pipe and fittings. The boxes 
are made of oak with grooved side- 
wheels, so as to be easily removable. 
The carrier ts handy for transferring 


Light Parcel Carrier 


small bundles, etc., from one end of 
the store to the other, or to the ship- 
ping room.—Contributed by Maurice 
Baudier, New Orleans, La. 
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A New Radiator Valve 


The inventor of a novel hot-water 

radiator valve gives the following de- 

scription of his 

device in 

W ork, Lon- 

don: In _ the 

sketch is shown 

| the end loop of 

a radiator with 

the valve fitted 

at the top. The 

| bottom open- 

ing between 

the first and 

second sections 

of the radiator 

| is stopped by a 

solid plug in- 

stead of by the 

usual tubular 

nipple. This 

causes the first 

section to act 

as a rising pipe 

from the bottom connection to the 

valve at the top. The valve, almost 

wholly consisting of a screwstem and 

collar, has the top of the radiator loop 

for its body. Its seating screws down 

on the nipple which joins the first and 

second sections of the radiator at the 

top. This puts the valve within easy 
reach without stooping. ° 


Locating Short Circuits 


All modern installations of low volt- 
age electric-lighting systems have a 
fuse block as shown in Fig. 1. These 
fuse blocks are installed in wood or 


Fuse Block Connections 


iron boxes usually placed in a parti- 
tion. When short circuits occur, the 
melting of the fuse protects the wire, 
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cord and sockets composing the cir- 
cuits against over-heating. Short cir- 
cuits can only be located by discon- 
necting one side of the circuit at each 
outlet. To avoid blowing fuses, and 
also to determine if the short has been 
cleared, screw a lamp into one side of 
a cut-out and a good fuse plug into the 
other side as in Fig. 1. 

Suppose a short circuit exists at 
some point in the circuit shown by the 
upper right-hand lines in Fig. 2. If a 
lamp is screwed into the socket C and 
a good fuse plug into the adjacent re- 
ceptacle, the lamp, being in series with 
the short, will burn with its full bril- 
liancy and will go out when the short 
is disturbed. If the short is cleared 
and one lamp is turned on, the lamp at 
C will burn at about half its normal 
candlepower, as the two are in series. 
If additional lamps are turned on in 
the circuit mentioned, the lamp at C 
will burn brighter, while the lamps 
connected to the circuit will grow 
dimmer. The current received by the 
lamps connected to the circuit is only 
the amount that can flow through the 
lamp at C, which is one half ampere 
through a 110-volt, 16-cp. lamp. This 
current would be divided between all 
the lamps turned on in this circuit. It 
is assumed that the lamps are the same 
candlepower and voltage. 

In case the old style link fuse block 
is used, connect a short piece of cord 
to a socket and place this in the block 
instead of the blown-out fuse, i. e., 
connect the two free ends of the cord 
to the screws to which the fuse was 
connected, and if the other fuse was 
also blown, replace it, then locate the 
short as in the preceding method.— 
Contributed by John S. Swanson, Du- 
luth, Minn. 


Hard putty for carriage work is 
made of equal parts dry and keg lead, 
mixed with equal parts of rubbing 
varnish and gold size japan, which 
must be mixed perfectly by kneading 
or pounding with the pigment mate- 
rial. A still harder putty can be made 
by omitting the keg lead. Keep it in 
water when not in use. 


Cm | 
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Home-Made Bath Spray 


A very good and inexpensive bath 
spray can be made of 6 or 7 ft. of %- 
in. rubber tubing by tightly plugging 
one end with a small cork, and cutting 
small V-shaped holes about % in. 
apart along the tubing with the points 
of a pair of scissors. Begin at the 
plugged end and cut the holes for a 
length of about 36 in. Form a ring 
of this part, so that the plugged end 
will come about % in. from the last 
hole, and tie the hose together at this 
point with tape or string. Do not tie 
hard enough to compress the tubing, 
nor wind all of the tape or string out- 
side of both tubes, but make a turn 
around one tube then back between 


Slits Cut in the Hose 


the tubes and around the other tube. 
This will prevent the tubes from slid- 
ing through the string. 

Cutting the holes V-shaped will 
produce a fan-shaped jet of water. 
The spray coil can be put over the 
limbs, around the neck or held over 
the head.—Contributed by C. G. Carl- 
strum, Rochester, N. Y. 


Squaring and Mitering without 
a Square 


Anyone caught without a square or 
miter, when doing a common carpenter 
job, can make one quickly from a piece 
of paper—an old newspaper will do. 
Fold the paper in the middle, thus 
making a straight side, A, then fold 
again in the middle at right angles to 
the double straight side, AB. If the 
edges are carefully kept straight, this 


will make a perfect square. By folding 
the square in the shape of a triangle, 


_ 


Folds in the Paper 


ABC, you will have a perfect miter 
with a 45-deg. angle.—Contributed by 
L. H. Atwell, Atlanta, Ga. 


Carpenter’s Square Used as a 
Protractor 


While the 45 and 90-deg. angles are 
easily found by the carpenter, other 
angles between these two are not so 
easily obtained. If the short end of a 
common square is taken for a base, 
the markings on the long blade, as il- 
lustrated, indicate the different angles 
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Angles on a Square 
by intervals of 5 deg. up to 45 deg.— 
Contributed by Urban A. Towle, Port- 
land, Me. 


CG Never use a file without a handle. 
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An Emergency Babbitt and Nails Pinion 


A mill in an isolated section of the 
country was obliged to shut down be- 
cause a small gear about 3 in. in diam- 
eter had been completely ruined. 


Stages of Making the Gear 


Fis.4 


There was no foundry or machine shop 
accessible, and the plant could not af- 
ford to be idle for the 15 or 20 days 
required to secure a new gear from 
the factory. The engineer, therefore, 
made a temporary gear that gave good 
service for three months, or until the 
mill was shut down for general repairs. 

The manner of making the tempo- 
rary gear is illustrated in the accom- 
panying sketch. A %4-in. hole, the size 
of the shaft, was bored in the center of 
a block of cypress plank, 2 in. thick 
and 6 in. square, and a depression 
made 34 in. deep and 4 in. in diameter, 
as shown in Fig. 1. The shaft hole 
was plugged and centered, a circle 
scribed 14 in. smaller all around than 
the ends of the gear teeth, and the dis- 
tance from center to center of the gear 
teeth spaced off on this circle. A 10- 
penny common wire nail was driven 
about 1% in. into the wood in each of 


the marks, care being taken to keep’ 


them vertical and at right angles with 
the face of the block, Fig. 2. This size 
nail fitted the spaces between the teeth 
of the old gear neatly. 


A hole was then drilled through the 
shaft 34 in. from where the edge of the 
old gear was located, a nail driven 
through it for a key, and the shaft put 
through the hole in the block and ad- 
justed, so that the bottom of the old 
gear space came just level with the 
top of the hole or face of the block, as 
shown in Fig. 3. 

The shaft was then gripped vertically 
in a vise so the block, with the 4-in. 
circular depression up, was level and 
melted babbitt poured in, filling the 
space around the shaft and nails. \WWhen 
the metal had cooled, the wood was 
removed and the nail points turned 
over or clinched, as shown in Fig. 4. 
It took only a little over two hours to 
make this gear.—Contributed by J. W. 
Brelsford, Houston, Tex. 


Removing Ice from Sidewalks with 
Steam 


A bank occupying large quarters 
with considerable sidewalk surface 
provided the janitor with an ingenious 
device for removing ice and packed 
snow with steam. The device consists 
of a box similar in appearance to a 
carpet sweeper, except that it is 
mounted on runners instead of wheels. 


Detail of Coil 


The box contains a coil of pipe in the 
underside of which a number of small 
holes are drilled. Steam is fed to the 
coil through the handle from the 


| | | 
| | | | 
Saute 
Fic.! Fig 2 
igi 
| | 
AS) 
Too 
| 
Botton 
Fic.! Fig.2 


POPULAR MECHANICS 


steam heating plant of the building, 
and jets of steam are directed through 
these holes against the ice, which 
crumbles so speedily that a man with 
a shovel has all he can do to keep up 
with the melter.—Contributed by J. J. 
O’Brien, Buffalo, N. Y. 


Sliding Stall Partition 


The sliding partition 
shown in the accompany- 
ing illustration provides 
a safe way to approach 
the. head of a_ kicking 
horse to feed it or put 
on the harness. It does 
away with the necessity 
of entering the stall from 
behind and the risk of 
being kicked. The parti- 
tion reaches as far as the 
manger, and the entire 
framework and_ boards 
are carried on two rollers 
attached to a joist above. 
Small metal clips are 
fastened to the floor on 
each side of the partition 
to keep the bottom in 
place and guide it in 
sliding back.—Contri- 
buted by C. C. Brabant, Alpena Mich. 


How to Harden and Temper Small 
Springs 

The following methods will be found 
very good for hardening and temper- 
ing small springs for gun and novelty 
work and will apply equally well on coil 
springs or those that are flat or irregu- 
lar. The first thing to be considered is 
the fire, which must be well burned 
down if the forge is used, gas or 
gasoline fire is the best for work of 
this kind. A blow torch will answer 
well for the smaller springs. The first 
method is to heat the spring evenly, 
until it shows a light red, after which 
plunge it into a bath of lard oil, or 
tallow. This hardens the spring and 
by holding it over the fire, dripping 
from the bath, the oil takes fire and 
burns off, after which it is plunged in 
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a bath of clear water. This will pro- 
duce a good temper. A very good plan 
is to hang the small springs on a copper 
wire when dipping, as tongs will pre- 
vent the metal from hardening prop- 
erly. 

The second method is to heat the 
spring to a light red (in the shade) and 
plunge into warm water. This will 


Partition Separates at Manger and Slides Back 


give very good results and is quick and 
cheap. The third method is to heat 
the spring to a cherry red and plunge 
in a bath of brine. This will make the 
metal as hard as glass. Polish the 
spring and lay it on a flat piece of 
sheet iron. Then place it over the fire 
and as soon as the color draws to a 
light grey, remove it from the fire and 
let all cool together. If the spring is 
too hard to be cut with a sharp file, it 
is too hard for use and should be tem- 
pered over again. The fourth method 
is to heat the spring to a bright red 
and plunge into a bath of raw linseed 
oil and leave it until cool. The spring 
will have the proper temper without 
drawing.—Contributed by J. N. Bag- 
ley, Webber, Kans. 


CA lathe chip box is not the place 
to throw cotton waste. 
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Mouse-Proof Flour Bin 


The ordinary flour bin in a kitchen 
cabinet is not always protected against 
mice or water. In making such bins, 


Shelf 


Galven:zed Iron 


4 


Floor Line 


Bin with Metal Cover 


it is best to provide a covering, as 
shown in Fig. 1. The bin with its 
front panel made of yellow or sugar 
pine, is set on a platform 4 in. high. 
The center of the hinge A should be 
taken as a center point, and the arc 
CH scribed with the trammel for the 
sides of the bin. Make the bottom end 
of each side a half circle and fit a sheet 
of zinc on the edges, turning the zinc 
over 14 in. and inserting it in a knife 
cut. as shown in Fig. 2. The zinc is 
well nailed to the circular bottoms of 
the end boards. A block is cut to fit 
under each side and then nailed se- 
curely in place. Put a block across 
behind the top, as shown at D, and a 
beveled buffer E, on the bin. Cut a 
sheet of galvanized iron to fit the top 
and bend the ends to fit the face board 
H and block D.—Contributed by E. E. 
Harriman. 
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Steam Separators for Ships 


There are few steamers in which 
the steam is so “dry” that occasional 
trouble is not experienced, either from 
condensation of the water in the cyl- 
inders, or too high a water level in the 
boiler, or both. This decreases the 
efficiency of the engine and creates 
danger of an overflow of water which 
may more than fill the clearance space 
in the ends of the cylinders and cause 
a break of the cylinder head. 

The average steam plant, having 
ample boiler capacity, the best feed 
water obtainable and all precautions 
against “priming,” provides a steam 
separator in the pipes. This device 
has not come into use in steamships 
where the conditions are never as 
favorable as in the average steam 
plant. I have more than once, while 
overhauling a piston, discovered frac- 
tures which seemed to be caused by 
the shock of the piston striking the 
water in the end of the cylinder. The 
separator, unless it drains back to the 
boiler, should be fitted with a steam 
trap, as the separator arrests the 
water, but does not dispose of it: The 
accompanying sketch shows a sec- 
tional view of a separator, which, al- 


Steam Trap with Baffle Plate 


though very simple, has proven en- 
tirely satisfactory —Contributed _ by 
Joseph E. Guillonne, New York City. 
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One Method of Quarter-Sawing 


If the saw is large enough to reach 
through the log, saw first line down the 
center of the log, leaving enough 
timber at the back end to gig back 
outside half, dropping it on log deck. 
Turn the remaining half flat face to 
headblocks and saw second line down 
the center, leaving enough timber at 
the end to gig back outside quarter, 
dropping same on log deck and leav- 
ing on carriage the last quarter, which 
is ready to be cut up into lumber by 
one of the four methods, says the 
Wood-Worker. The method shown 
between A and B gives the best re- 
sults, if full-faced grain is wanted, but 
the waste is greater. The method 
shown between B and C is next best. 
If the log is too large for the saw, run 
the first line down the center of log, 


Method of Quarter-Sawing 


gig back and quarter-cant the log from 
you; then saw second line down 
center, taking out a quarter of the log. 
Get the second quarter in the same 
manner. The log must be securely 
dogged. 


A Flexible Coupling 


I was in need of a coupling to drive 
a shaft at an angle, so | tried the fol- 
lowing method which proved quite suc- 
cessful. A casting 18 in. in diameter, 
having four lugs 3 in. long and 2 in. in 
diameter, was keyed on the end of the 
engine shaft. A smaller casting, 13 in. 
in diameter and fitted with the same 
number and size lugs was keyed on the 
end of the shaft to be driven. The con- 
nection between these two castings to 
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transmit the power consisted of three 
strands of 1-in. manila rope. After 
determining the length needed, the 


Driving Shafts at an Angle 


rope was cut and spliced, and put in 
around the lugs as shown in the illus- 
tration. This coupling will transmit 
power on shafts set at a 30-deg. angle. 
—Contributed by Robert E. Quinn, 
Brooklyn, N. Y. 


Repairing a Stove Grate 


When a stove grate breaks as shown 
in Fig. 1, a good repair can be made 
with a couple of bolts. 

Drill two holes through the ribs at 
an angle as in Fig. 2. This allows the 
use of a short bolt instead of drilling 
through all the ribs and using a bolt 
longer than the width of the grate. 
Bevel the washers, as shown in Fig. 3, 
so as to secure an even pressure on the 
outside of the ribs. The finished re- 
pair is shown in Fig. 4. 

This repair, if properly made, will 
save much inconvenience and give the 
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Grate Bolted Together 


stove man plenty of time to get you a 
new grate.—Contributed by James M. 
Kane, Doylestown, Pa. 
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An Ornamental Tie Post 


A tie post like the one shown in the 
sketch will be found more attractive 
than a cast-iron post, says the Ameri- 
can Blacksmith. There is something 


Wood Bloch 


Tie Post Design 


about iron and steel, with its clean, 
sharp corners, in conjunction with the 
fact that the article had been made 
with the hammer and tongs, that gives 
to a hand-forged post a certain dis- 
tinction that a casting never possesses. 
Cast iron will never take the place of 
wrought iron or steel where these can 
be used and a first-class article is re- 
quired. 

The post here shown was made of 
1%, by 2%-in. soft steel in the follow- 
ing manner. For the frame, a piece 
814 ft. long is required. Center punch 
it in the middle and heat it, draw out 
on each side of the mark A in the 
sketch, and put in swedge, hollowing 
the inside slightly. Heat and bend to 
the radius which you desire for the 
top of the post. Flange the part that 
was spread into a rounding shape, 
driving it in from the outside with the 
hammer and making the top appear 
heavier, as shown. The bottom is 
then fitted to go over a piece of timber 
or a short post, or the ends can be 


turned in so as to be embedded in con- 
crete. Forge a bolt with a ball on it, 
drill a hole through the center and 
weld it in the ring to be riveted in 
the top of the post. The scrolls and 
ring are made from 4 by 144-in. stock, 
flattened at the ends similar to B in 
the sketch. Cut this off straight 
across the end and bend. When bend- 
ing, guard against kinks and make the 
curves as graceful as possible. The 
top scroll is made like C. Set this up 
in the top so that it resembles a ring. 
The remainder is so easily made that 
no explanation is required. The whole 
is then riveted together with counter- 
sunk rivets and painted black. 


A Simple Spring Winder 


The man without a lathe is just as 
apt to want to wind a spring as the 
man with one, but often experiences 
considerable difficulty in accomplish- 
ing the operation. A remarkably ef- 
ficient method, which will turn out 
springs in competition with the lathe, 
is illustrated in the accompanying 
sketch. 

Procure a rod, of the diameter de- 


Coiling a Spring 


sired for the spring or a trifle smaller, 
cut a slot as wide as the diameter of 
the spring wire in one end and drill a 


D 
Ik \\ | 
\\ | 
\ \ 
6 ©) \ \ la 
K 
| 
| 
} 
| 
| | 
3 
| | 
™ 


POPULAR MECHANICS 


hole in the other. Insert in this hole 
a peg that will keep the rod from turn- 
ing in a carpenter’s brace. In a heavy 
piece of sheet-metal strap or wood, 
drill a hole in which the rod fits 
snugly. Secure this in a vise. Insert 
the rod in the brace, allowing the 
slotted end to project through the hole 
in the strap. Stick the spring wire 
through the hole in the other end of 
the rod and make a couple of turns 
around the rod to hold the wire 
securely. Lead the wire down between 
the two pieces of wood which have 
been clamped in the vise, both on the 
same side of the metal strap. 

segin turning the brace and pulling 
back so that the wire, as it winds on, 
will be under pressure between the 
metal strap and the spring already 
wound. The pressure of the two wood 
pieces on the wire should be as great 
as possible so that the tension will 
produce a tightly wrapped spring.— 
Contributed by C. W. Nieman, New 
York City. 


A Non-Slipping Nail Set 


Form the punch to the desired size 
and shape, and allow it to anneal by 
cooling slow- 
ly. After it 
is annealed, 
hold the 
punch end 
vertically on 
an old flat 
file and 
strike a 
sharp blow 
with a ham- 
mer. Turn 
the punch 
n e-quarter 
turn and 
strike another blow. This will pro- 
duce a nicely checkered end which will 
have the exact impression of the file 
teeth. The punch is now ready for fil- 
ing to shape and tempering. A good 
demonstration of the whole operation 
may be made by taking an impression 
on the file with beeswax.—Contributed 
by W. A. James, Rockford, Ill. 
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Pipe Connections for Cleaning Hot 
Water Fronts 


The system here illustrated provides 
a way to clean out water fronts which 
have become clogged with sediment 
and rust caused by slow cir- 
culation. The cleaning is 
done by closing valve A and 
opening valve B. This gives 
service-pipe pressure on the 
water front. When through + 
cleaning, close valve B and + 
open valve A. it 

If you fear freezing of the F 
water in weather, 
should the fire go / 
out, close valve A 
and open valve B. 
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Cleaning Valve in 
the Lower Pipe 


With this precaution you will know 
that it is safe to make a new fire.— 
Contributed by C. E. Weisgarver, Al- 
toona, Pa. 


Cleaning Gauge Glasses 


Close the upper and lower valves 
and open the pet cock to empty the 
gauge glass of water. Hold a cup or 
other suitable receptacle containing 
muriatic acid of ordinary strength 
under the pet cock. Open the lower 
valve sufficiently to cause the acid to 
be drawn to the top of the glass. The 
alternate opening of the lower and 
upper valve causes the acid to be 
drawn up and repelled. Two or 
three applications will clean a dirty 
glass thoroughly.—Contributed by W. 
M. Gardiner, Brooklyn Hills, Long 
Island. 
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Small Engine Foundations 


Many people have occasion to set up 
small or medium sized gas engines and 
dynamos and wish a solid foundation 


FoUNDATION 


FLOOR LINE 

Tie Bars 


Bolts in the Cement 


and the means to hold the engine or 
dynamo securely to it. Concrete an- 
swers all the requirements for the 
foundation, The fastening shown in 
the accompanying sketch is one of the 
best, and can be made from the stock 
found in any blacksmith shop. The tie 
straps should be cut to suit the holes 
in the base of the engine and are placed 
in the concrete in the form of a square 
or a rectangle with the bolts through 
the ends as shown. This fastening is 
cheap and quickly made and is abso- 
lutely reliable-—Contributed by Donald 
Hampson, Middletown, N. Y. 


Battery Terminal Fuse Blocks 


A storage battery for ignition and 
electric lights is usually supplied on 
automobiles. If a short circuit occurs 
in the wiring, lamps or ignition appa- 
ratus, the battery will be ruined in 
short order. The illustration shows a 
fuse block 
that will ef- 
fectively pro- 


Wire Connection 


tect the bat- 
= tery in case 
FuseWire of short 
circuit. 
Each fuse 


block is made by cutting two pieces of 
heavy brass for the sides of the fuse 
holder. Mount the brass pieces on a 
small hardwood block with round- 
headed wood screws, as shown, tak- 
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ing care that the screws do not pass 
through the block and make a contact 
with the opposite plate. Procure a 
small piece of 6-ampere fuse wire and 
solder this to the two pieces of brass, 
as shown. Connect one of the wires 
from the battery to the fuse block by 
means of one of the wood screws and a 
small washer, and fasten the block to 
the battery terminal. The current from 
the battery passes through the fuse 
wire and should a short circuit occur, 
the wire will melt and break the cir- 
cuit.—Contributed by John Sedelmaier, 
La Salle, Ill. 


Foot Rest on a Radiator 


A good foot rest for a radiator can 
be made of a rest taken from an old 
cook stove. It is attached to the 
radiator with pieces of 34-in. iron bent 


Foot Rest Attached 


to fit through the bottom part of 
the sections. The illustration clearly 
shows how this is done.—Contributed 
by Percy Strudwick, Bad Axe, Mich. 


Balancing Pulleys 


High-speed pulleys must ode _ bal- 
anced. In the case of a solid web 
pulley this is easily accomplished by 
finishing it all over, but one having 
arms cannot be balanced in the same 
way. Such a pulley must be placed 
on an arbor, centered in a lathe and 
the side that turns down marked. 
Putty is then placed on the opposite 
side—or on two spots 120 deg. apart— 


= 
i 
} 
| 
| 


POPULAR MECHANICS 


until the pulley balances well. Weigh 
the putty, cut off pieces of steel of 
equal weight and rivet them to the in- 
side of the rim. 

A pair of balancing ways are better 
than the lathe centers. These are 
made by fastening narrow strips of 
metal on the tops of two horses, plac- 
ing them so that the arbor rests on 
each, and leveling the strips with a 
spirit level. This method produces 
little friction and-a very close balance 
can be attained. 


Drilling Holes Larger at the Bottom 


A mechanic often has to drill a hole, 
which, when completed, should be 
larger at the bottom than at the top. 
This may be accomplished by grinding 
the center or point of the drill off to 


Hole Drilled Larger at the Bottom 


one side, as shown in Fig. 1. The drill 
can then strike a larger radius or diam- 
eter than that of a drill being used as 
in Fig. 2. In Fig. 3 one form of hole 
is shown which can be made by this 
method.—Contributed by Geo. W. 
Richardson, Chicago. 


Filling Cracks in Walls before Painting 


Instead of mixing plaster of paris in 
water to fill cracks in walls before 
painting, mix the dry plaster with the 
paint. Then the cracks will not show 
as they do if filled with the plaster of 
paris.—Contributed by F. L. King, 
Islip, L. I. 


CAutomobile front wheels that “toe 
in” or “toe out’ cause more wear on 
the tires than rough roads. 
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A Boring-Bar Holder 


A good boring-bar holder for the 
lathe can be made in the following 
manner: Shape up a piece of steel 
so that it 
will fit in the 
slot of the 
tool post 
freely, al- 
lowing about 
1/64-in. side 
clearance, 
and let it be 
about 1 in. 
longer than 
the shoe or 
slipper. Then 
set it in the 
tool post, so 
that it will be at right angles with the 
faceplate both ways, and tighten the 
screw so as to hold it firmly. 

li you wish to have a boring bar 
made from \%-in. drill rod, place a %- 
in. drill in the lathe chuck and drill 
through the holder, so as to leave 
about 45 or 7 in. on one side as shown 
in the sketch, then take it out and 
slot it on the milling machine or shaper 
through the opposite side, and case- 
harden. Holders for different sizes can 
be made in the same manner and are 
much stiffer and easier to set than 
other makes.—Contributed by Charles 
Homewood, Waterloo, lowa. 


Courtesy American Vehicle 
End Panel Design for a Heavy Border 
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Ejector for Emptying a Tub 


Considerable difficulty is often expe- 
rienced in emptying and refilling the 
common form of movable washtubs. 
Stationary washtubs are usually pro- 


Fig.t 


Ejecting Water from a Tub 

vided with suitable plumbing connec- 
tions whereby the water may be easily 
and quickly drained off, but with the 
ordinary form of movable wooden 
washtubs, the entire tub of water must 
be either lifted and carried to the sink 
or other drain to be emptied, or the 
water bailed out of the tub and carried 
to the sink or drain by the pailful, says 
Scientific American. 

If the house be provided with run- 
ning water at the sink, a very simple 
contrivance may be devised for utiliz- 
ing the city water pressure for the 
emptying of the tub. By providing a 
simple form of ejector at the faucet and 
connecting one inlet of the ejector to a 
short piece of hose leading to the tub, 
the water may be easily drawn out of 
the tub into the sink, even though the 
latter be at a higher elevation. 

Such a simple contrivance is shown 
in the accompanying sketch, in which 
the ejector is formed of a block of wood 
adapted to be detachably secured to the 
faucet. The block of wood has two 
passages intersecting at an angle, both 
having a common outlet as shown in 
Fig. 2. One of these passages receives 
a stream of water under pressure from 
the faucet, and the escape of this water 
from the lower end of the ejector 
creates enough suction to draw the 


water out of the tub, through the hose, 
and deliver it in the sink. 

The same device can be used for re- 
filling the tub. To this end, it is merely 
necessary to close the lower outlet of 
the ejector with a plug, or in any other 
suitable manner. The sketch shows a 
short rubber plug connected to a strap 
tacked to one side of the block. By in- 
serting the plug in the lower end of the 
passage, and securing the free end of 
the strap to the button on the opposite 
side of the block, as shown by the 
dotted lines, the water will be forced to 
flow from the faucet down one passage, 
up the other and through the hose into 
the washtub. 


Home-Made Hinge for a Double-Swing 
Door 


Procure four butt hinges and rivet 
them in pairs, back to back, as shown 
in the sketch. The rivets should be even 
with the sur- 
face of the 
hinge, so the 
wings will lie 
flat when 
closed. Cut 
the mortise 
or slot in the door deep enough to take 
in the extra thickness of the wings. 
Put the hinge on so it will fold up and 
lie in the mortise cut for it. Attach a 
spring to each side of the door to hold 
it in place—Contributed by George 
Schuehman, Chicago. 


A Substitute for Bristles on Waxed 
Ends 


When it is necessary to sew up a 
small break in a shoe and no shoe- 
maker’s bristles are at hand, take a 
fine wire, about 16 in. long, from a 
wire screen, double it and twist both 
ends together for inserting through 
the awl hole. The wire can be bent 
to pass through a hole made with a 
curved awl. 
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Repairing a Bit-Brace Handle 


Many bit braces may be found with 
the top handle broken off and repaired 
in a very unsatisfactory manner. Such 
a break can be mended substantially 
by removing the handle and cutting a 
thread on the end for a nut. Select a 
144-in. malleable pipe cap and plug, 
light and round. Bore out the cap end- 
ways and slip it over the threaded end 
of the brace. Next screw the nut on 
this threaded end, and the cap on the 
plug, and the job is complete.—Con- 
tributed by Frank Aagaard, Canyon 
Creek, Montana. 


Grease Cup for Vehicle Wheels 


By applying grease cups to the hubs 
of light delivery wagon wheels, as 
shown in the illustration, the un- 
pleasant 
task of tak- 
ing a wheel 
from the 
axle and 
ubricating 
it while 
mud cover- 
ed and 
greasy is 
The grease cup is attached 


obviated. 


by simply boring a hole through the 
hub and skein and turning the screw 


end into the wood. Keep the cup 
filled with lard oil, and you will never 
have to remove the wheel again.—Con- 
tributed by Will Parker, Olaf, Iowa. 


Replacing Piston Rings 

Having had considerable trouble in 
replacing large piston rings on auto- 
mobile engines, I tried many devices 
without success, but finally hit upon the 
following expedient. I encircled each 
piston ring with a piece of soft copper 
wire, twisting it tightly, after I] had 
compressed the ring to its proper posi- 
tion. The cylinders then slid over the 
pistons readily, pushing the wires into 
the crankcase, from which they could 
be easily removed.—Contributed by 
Bryan W. Brown, El Paso, Texas. 
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A Parallel Rule 


A parallel rule is a handy tool to 
have in the drafting room or machine 
shop. One can be made in a few min- 


A 
B B 
A 


Home-Made Parallel Rule 


utes by taking two perfectly straight 
strips, A, of any desired length and 
connecting them at the ends with two 
brass straps, B, as shown in the ac- 
companying sketch. The straps can 
be fastened to the strips with small 
screws or rivets. Be careful to have 
the distance between the screw holes 
in the straps exactly alike and also to 
have the screws fastened in the center 
of the strips, else the tool will not do 
accurate work. By moving the top 
strip endways, lines parallel to the base 
and at any height within the scope of 
the tool, can be drawn.—Contributed 
by C. Purdy, Ghent, O. 


Covering Screw Heads in Cabinet 
Work 


Cut a shaving with a sharp chisel 
over the place where the screw is to 
be turned in, using care not to sever 
the shaving 


from. the 
main part 
of the 
woo 4. 
Turn the 
shaving 
up, make 


the hole for 
the screw with a small drill, and coun- 
tersink the hole to receive the screw 
head. Turn the screw in place, being 
careful to leave the head flush with 
the bottom of the groove. Apply glue 
to the main portion of the wood and 
also to the under surface of the shav- 
ing. Lay the shaving back into its 
original position and place it under 
pressure until thoroughly dry. When 
dry, sandpaper well and finish. 
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A Key Puller 


In the illustration, Fig. 1 shows the 
shape of the puller, which has a thick- 
ness equal to the height of the pro- 


Pulling a Key 


jection on the key. The puller is 
made of tool steel, the size of which 
depends on the size of the keys. The 
method of pulling a key is shown in 
Fig. 2.—Contributed by John Ramsay, 
Pearl River, N. Y. 


Utilizing Waste Heat from a Gas 
Stove 
An efficient way to boil water 
quickly on a gas stove is to cover the 
pan with an 


old iron 

bucket or 

= large tin can 

which has 

Sy had a suit- 

Wi, able slot cut 

in its side to 

Slot for Rot Handle — permit the 

handle of the 

pot to pro- 


Gas Stove ject through 


as shown in 
the sketch. The upper part of the 
bucket can be used as a hot shelf for 
dishes.—Contributed by A. P. Connor, 
Washington, D. C. 
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A Packing Cutter 


Having seen several different kinds 
of gauges for cutting coil packing de- 
scribed in the past few months, some 
of which were quite complicated and 
costly, I will describe one I made some 
time ago, which is both simple and 
accurate, says a correspondent of the 
Practical Engineer. 

The base A is made of pine, 1 in. 
thick, 3% in. wide by 16 in. long, and 
shellacked. The gauge bar B is about 
14 in. long and made of a piece of wood 
fiber, but any hard wood will do. One 
end is cut at an angle of 45 degrees. 
The sliding block C is part of an old 
brush holder of a motor with a piece 
of ;g-in. iron bent to an angle of 45 
degrees and riveted to it. The bar B is 
made an easy sliding fit for the block 
which is clamped to it by the thumb- 
screw on the back side. 

The knife guides D D are made of 
1, by 2-in. iron and are about 3 in. high, 
with the slots cut on an angle of 45 
degrees and set so that the knife will 


D 


sists 


ELEVATION 


Gauge for Cutting Coil Packing 


just clear the end of the bar. A com- 
mon bread knife with a scalloped edge 
is used for cutting the packing. 

The top of the bar B is graduated 
so that the distance from the knife to 
the stop, when set at a certain number, 
gives the length of the circumference 
of a circle of that diameter, plus ;;-in. 
for expansion. 

To lay off the graduations on the bar, 
get a table of circumferences of circles, 
which can be found in nearly every 
catalogue and handbook, and to the 
length of the circumference add ;%; in. 
for expansion up to 2 in. diameter, 4 
in. from 2 to 3 in. diameter and about 
3% in. for sizes above 3 in, After 
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measuring off their distances on the 
bar, stamp them with small figures or 
other suitable means. The distance 
from the knife to the 2-in. mark by this 
method is 614 in., the 21%4-in. mark is 
83% in., etc. 

To operate, first get the diameter of 
the rod, which is, say 2 in., add the 
size of the packing, which in this case 
we will take as 14 in., amounting to 
214, in. This is the diameter of a circle 
passing through the center of the pack- 
ing ring. Set the gauge at 2% on the 
bar, cut the first end on an angle in the 
slot, then butt the packing up against 
the stop and cut it off. This will be 
the proper length for a good fit with 
just the right amount of room left for 
expansion. 

The reason that the size of the pack- 
ing is added to the diameter of the rod 
is so that any size packing can be 
measured for any size rod and at the 
same time give the proper room for 
expansion. 


Cutting Firebrick 


Firebrick is extremely brittle, a 
great deal more so than ordinary brick. 
When such bricks have to be shaped 
or cut to size, considerable loss by 
breakage usually occurs. They can be 
broken safely, however, if deep nicks 
on both sides and on the edges are 
first made. A still better way is to 
get an old handsaw and saw them to 
size. This will make nice smooth 
faces, but the set on the saw will be 
worn off quickly, and must be re- 
newed. A buck saw can be used for 
the purpose. 


Driving an Automobile with a 
Broken Hub 


The hub casting in the rear wheel 
of an automobile had broken, but, still, 
the machine was taken home by its 
own power, as illustrated in the sketch. 
A pipe wrench was set tight on the 
axle and strapped to one of the spokes. 
This transmitted the power from the 
axle to the wheel. The wheel wobbled 


considerably, but could not get off or 
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loosen the grip of the wrench. The 
sketch clearly conveys the idea, and 
any one placed in a similar predica- 


Wrench Tied to a Spoke 


ment, will be able to get home by 
utilizing this plan.—Contributed by 
A. G. Smith, New York. 


File Used for a Candle Holder 


“One of the most useful articles in 
my tool bag is a candle holder made 
of an old file,” says a telephone man. 
“I made the part for holding the base 


=.Bend Back 
|. Bend this Piece in Circle 


Fu.2 
Tin Clip on a File 


from a strip of heavy tin which I 
slipped over the end of the old file, as 
shown in Fig. t. The shape of the tin 
and where it was bent is shown in 
Fig. 2.” 

@Never guess the number of threads 
to be cut, count them. 
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Door Button Latch 


Anyone who has had to take care of 
horses knows how easily they manage 
to get out of the barn by pushing and 

—— working at a 
door until 
the button 
becomes 
loose and 
the door 
opens. After 
our horse 
had done this 
several 
times, I hit 
upon a 
scheme to 
keep the but- 
ton in place. 
I procured a piece of wire about 7 in. 
long and a lead ball about 1 in. in di- 
ameter. One end of the wire I nicked 
with a cold chisel and drove it into the 
lead ball, the other end was fastened 
to the button as shown in the sketch. 
When the button was fastened on 
loosely, I had the satisfaction of seeing 
it hang perfectly horizontal, and it 
hangs that way no matter how hard 
a horse pushes on the door or how 
carelessly I turn the button.—Contrib- 
uted by J. C. Inman, Eden, Canada. 


Repairing a Bit-Brace Handle 


It sometimes happens that a 
threaded hole gets so worn that the 
screw will not fit, or that it is drilled 
too large for tapping. Such defects can 
be remedied by the simple expedient 
of counter-drilling the hole about half- 


VM 


Nut Soldered in Plate 


way through with a large drill, and 
fitting a round nut tightly in the hole. 
The nut should be sweated with soft 
solder to prevent it from turning 
when tightening up the screws. 
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Cutting Teeth in a Rack by Hand 


A workman, having a rack to cut on 
the edge of a piece of steel about 12 
in. long, had no machinery at hand 
other than a lathe. The rack required 
12 teeth to the inch and as they did 
not need to be accurate, he intended 
to file them in. But he did not like 
to mark out the 144 spaces. There- 
fore he put the piece in the lathe, 
geared the machine to cut 12 threads 
to the inch, and nicked one edge of 
the piece for its whole length. The 
piece was set a little off the center, 
so that only one side was marked. 


Non-Skidding Chain for Bicycle 
Wheels 


The accompanying sketch shows 


how I applied an old window weight 


Chain Wrapped Around Tire 


chain to a bicycle tire to keep the 
wheel from skidding. The chain was 
wound around the tire between each 
alternate pair of spokes. The ends of 
the chain can be joined together after 
the entire rim and tire are wound 
as described.—Contributed by Fred 
Friedl, Chicago. 


The Proper Way to Shift a Lathe 
Belt 


When handling a belt, first make 
sure that no wires, hooks or any 
fastenings are loose. Always shove 
the belt off from the cone first, so as 
to give a slack to the belt when you 
wish to throw it up onto the next step 
or to pull it down to a smaller one on 
the upper cone. Then push the belt 
on the corresponding step of the lathe 
cone. 

If the belt is to be shifted to give 
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the lathe the highest speed, these in- 
structions do not apply. It is then 
necessary to “sling” the belt up on 
the countershaft cone with consider- 
able force, or use a belt stick. Never 
put the hand inside of the belt on the 
down running side of the pulley, but 
always on the edge. If the inside of 
the belt is touched at all, let it be on 
the upward running side. 


Keying a Wood Pulley to a Shaft 


Take a piece of iron equal in width 
to about one-third the circumference 
of the shaft, 


as long as 


thick in pro- 
portion. 
Make it 
slightly 
pering, shape it to fit around the shaft, 
and cut a keyseat on the inside. If 
properly fitted into the wood pulley, it 
makes a substantial place for the key. 
—Contributed by H. M. Toepfer, Mt. 
Carroll, Il. 


is wide and 
\ 
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An Easy Way to Reduce and Enlarge 
a Rectangle 

The illustration, Fig. 1, shows how to 

reduce any rectangle accurately and 


Reducing a Rectangle 
quickly, the dimensions of the reduced 
rectangle being shown on the triangles. 
It will be necessary to mark out a scale 


on the triangles for this purpose, as 
scaled triangles cannot be procured. 


4 


2] 


Increasing a Rectangle 


The method of enlarging one or more 
rectangles within a rectangle is shown 
in Fig. 2. The horizontal and vertical 
lines of the inner rectangle are con- 
tinued to the outer angle A B C and 
running diagonally through the inter- 
sections, as shown at D E F. This will 
give the relative proportion of the rect- 
angles. 


Countersunk Riveting to Keep Rod 
from Turning 


When a shaft or rod is riveted over 
in a countersunk hole, it is lable to 
work loose in time and turn around 
when the rod does not fit the hole 
closely. A rod may be kept from turn- 
ing by cutting or filing one or more 
grooves in the bevel countersunk por- 
tion, and when riveting, by swelling the 
metal enough to fill the grooves. If 
desired, cut the grooves a short dis- 
tance in the straight portion of the 
hole. This method is applicable to hot 
and cold riveting and with good sized 
grooves well filled, makes a job as se- 
cure against turning as if keyed in 
place.—Contributed by Donald A, 
Hampson, Middletown, N. Y. 


(Use a soft hammer for driving man- 
drels. 


CA “chattered” lathe cut cannot be 
made round by filing. 
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Valve or Brake-Wheel Wrench 


Large valves, turned by a_ hand 
wheel, or large brake wheels are some- 


Wrench on Wheel 


times set so hard that it is difficult to 
turn them by hand and a bar or stick 
of wood must be used in the spokes of 
the wheel to give a leverage. The ac- 
companying sketch shows a_ handy 
lever or wrench for this purpose. It is 
easily made and can be kept near at 
hand.—Contributed by \W. A. 
Jaquythe, Richmond, Cal. 


Cause of Explosion in Gas Generators 


Acetylene gas generators, to give the 
service which may normally be ex- 
pected of them, must constantly be 
maintained in good condition, says a 
correspondent of the Automobile. Pri- 
vate owners, as well as_ professional 
drivers, have a habit of permitting the 
generator to go unattended for several 
days after it has been used. Then, 
when the generator is opened, it is 
found to be more or less obstructed 
with the residue carbide that has be- 
come caked to the copper and is, 
accordingly, difficult to remove. The 
first thought of the average man is to 
take the nearest piece of metal, a file or 
a scraper, and set to work to remove 
the deposit. It is not generally realized 
that such a proceeding may lead to a 
serious accident. 

The residuum left by the carbide 
after the generation of acetylene gas, 
attacks the copper of the receiver and 
chemically combines with it, forming a 
new substance known as acetylid of 
copper. This is a highly explosive 
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product, which does not require much 
excitation to set it in action. Several 
instances are known where simply 
bending the copper tubing employed to 
conduct the acetylene gas from the 
generator to the lamps gave rise to a 
series of explosions of a startling 
nature. The whole interior of the tub- 
ing was coated with a light, hard film 
of copper acetylid and a report was 
heard every time the tube was bent. 

In the case of a generator, striking 
the deposits with a tool or piece of 
metal of any kind is apt to explode this 
deposit, particularly as the residue fre- 
quently contains siliceous impurities 
that are hard and will either spark or 
generate considerable heat when 
struck. The violence of the explosion 
will naturally vary. The worst pen- 
alty of carelessness will probably be 
burnt hands or face. The best pro- 
tection against this danger, naturally, is 
to clean the generator at a sufficiently 
short interval after using to avoid the 
hardening of the deposit on the copper 
surface; but when this has already 
taken place, the cleaning should either 
be done with a metal tool under water 
or a piece of wood. 


A Key Lock 


A handy method of preventing keys 
from working loose in pulleys on shafts 
is shown in the accompanying sketch. 
After the key has been driven home, 
drill a small hole and tap it for a set 
screw as shown. In case the pulley is 
to be hung at a point other than the 


Key Holder 


end of the shaft, it is best to drill and 
tap the hole before hanging the pul- 
ley.—Contributed by Geo. M. Harrer, 
Lockport, N. Y. 
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AMATEUR MECHANICS 


Making “Spirits” Play a Violin 


A very pretty trick, that can be 
worked in your own parlor, will pro- 
duce as much sensation as a_ fake 
“medium.” In all appearance, a violin, 
mandolin or guitar, placed on a table, 
will begin to produce music simply 
through stamping the foot and a few 
passes of the hands. The music will 
not sound natural, but weird and dis- 
tant. 

The trick is done by placing the end 
of a small stick on a music box in the 
basement of the house and allowing 
the other end to pass up through the 
floor and table top so it will project 
about +; in. The stick may be placed 
by the side of, behind or through the 
center of a table leg. De careful not 
to have any obstruction in the way of 
the stick. The instrument is placed 
sideways on the protruding end of the 
stick. The “fake” work of invoking 
the “spirits” is performed and ended 
by stamping the foot, which signals 
the operator in the basement to start 
the machine, and the violin seemingly 
produces music without anyone touch- 
ing it. 

So impressive are the results, that 
many people really think the spirits 
of the departed are playing the violin 
with unseen hands. The music is 
transmitted through the stick from the 
music box to the violin. 
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Music Transmitted irom the Basement 


How to Make a Leaded Glass Fire-Screen 


The main frame of the fire-screen 
shown in Fig. 1 is made from two 
pieces of %4-in. square bar iron. The 
longest piece, which should be about 
51% ft. long, is bent square so as to form 
two uprights, each 28 in. long, and 
measuring 26 in. across the top. The 


bottom crosspiece can be either riveted 
or welded to the uprights. Two pairs 
of feet, each 6 in. long and spread about 
8 in. apart, are shaped as shown in Fig. 
2. These are welded to the lower end 
of the uprights. 

The ornamental scrollwork on the 
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frame is simple and effective, and is 
easy to construct, says Work, London. 
The scrolls are attached to the frame 
by means of 3;-in. round-head machine 
The leaf ornament at the ter- 


screws. 


Fic.8 


Fic.5 
Completed Fire Screen and Parts 


mination of the scroll is shaped and 
embossed as shown in Fig. 3. The 
metal used for the scrolls is 3; in. thick 
by \%4 in. wide. The leaf ornament is 
formed by turning over the end of a 
piece of metal and working it together 
at a welding heat, and then shaping 
out the leaf with a chisel and files, after 
which they are embossed with a ball- 
peen hammer. 

The center is made from colored 
glass of special make for leaded work. 
The design is formed in the lead, of 
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which a cross section is shown in Fig, 
4. Use care to give the lead a sym- 
metrical outline. The design should 
be drawn full size on a large sheet of 
heavy paper and the spaces to be occu- 
pied by the lead cut out so as to leave 
the exact size and shape of each piece 
of paper the same as wanted for each 
piece of glass. These are used as pat- 
terns in marking the glass for cutting. 
The glass is cut the same as ordinary 
window glass. The glass, lead, border 
and special flux can be purchased from 
an art glass shop. 

After the glass is cut, the work of 
putting the pieces together with the 
lead between them is begun. Secure 
a board as wide as the screen—several 
narrow boards put together will do— 
and begin by placing one vertical side 
border, A, Fig. 5, and the base border, 
B, on it as shown. Place the corner 
piece of glass, C, in the grooves of the 
borders, cut a long piece of lead, D, and 
hold it in place with two or three brads 
or glazier’s points. The piece of lead 
= is cut and a small tenon joint made 
as shown in Fig. 6. While the piece of 
lead D, Fig. 5, is held by the brads, the 
piece E can be fitted and soldered. The 
soldering is done with a hot soldering 
iron and wire solder, using rosin as a 
flux, or, better still, special flux pur- 
chased for this purpose. After the 
joints are soldered, the piece of glass F 
is put in place and the lead held with 
brads as before until the cross leads 
are fitted and soldered. The brads are 
then removed, the glass piece as shown 
by the dotted lines put in, and the leads 
around it held with brads until the 
crosspieces are put in and soldered. 
This method is pursued until the glass 
is complete, then the two remaining 
vertical and top pieces of border are 
put on and all corners soldered. 

The leaded glass is held in the iron 
frame by means of eight U-shaped 
clips, as shown in Fig. %. A hole is 
drilled in the frame for the retaining 
screw, the latter being tapped to the 
base of the clip. Special screws may 
be made with ornamental heads, as 
shown in Fig. 8, and used for securing 
the side scrolls and clips together. 
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Detector for Slight Electrical Charges 


\ thin glass bottle is thoroughly 
cleaned and fitted with a rubber stop- 
per. A hole is made through the center 
of the stopper large enough to admit a 
small brass rod. The length of this rod 
will be governed by the shape of the 
bottle, but 314 in. will be about right. 
The bottom of the rod is bent and two 
pieces of aluminum foil, each about 4 
in. wide and 1% in. long, are glued to it. 
The two pieces of foil, fastened to the 
rod, are better shown in Fig. 2. Fasten 
a polished brass ball to the top of the 
rod, and the instrument is ready for 
use. Place the article which you wish 
to test near the ball, and if it holds a 


Polished Brass 
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Aluminum Foil in a Bottle 


slight electrical charge, the two pieces 
of foil will draw together. Ii it does 
not hold a charge, the foils will not 
move.—Contributed by Ralph L. La 
Rue, Goshen, N. Y. 


Fishing through Ice with a Tip-Up 


The tip-up, used for signaling the 
fisherman when a fish is caught, is 
made of a 4-in. pine board, about 15 
in. long, 2% in. wide at one end and 
narrowing down to about 1 in at 
the other. At a point 6 in. from 
the smaller end, the board should 
be cut slightly wider and a 14-in. hole 
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bored through it. Two or three wrap- 
pings of fine copper wire may be 
wound around the board on each side 


Tip-Up in Place 


of the hole to give added strength. 
Both ends of the board should be 
notched deeply. 

A long gash is cut in the ice and 
then a round hole is made with a 
chisel, as this will cut under the water 
without splashing. The chipped ice 
can be removed with a pail. A rod or 
round stick of wood is passed through 
the hole in the tip-up and placed 
across the round hole, as shown in the 
illustration. 

The fishhook is baited in the usual 
way and hung on a line from the short 
end of the tip-up. When a fish is 
hooked, the other end will tip up and 
signal the fisherman. Any number of 
holes can be cut in the ice and a tip-up 
used in each, thus enabling one person 
to take care of as many lines. 


Home-Made Candle Holder 


The candlestick or holder shown 
in the illustration is made of an ordi- 


nary tin can, 

such as is used - 
for canning oP 
salmon or pot- | 


ted ham. Three 
iriangular cuts 


are made in 
the cover or 
bottom of the 
can and_ the —— 
points turned 
up about the 

candle. The 


can may be 
bronzed, silvered, enameled or other- 
wise decorated, thus making it orna- 
mental as well as useful.—Contributed 
by Mrs. A. M. Bryan, Corsicana, 
Texas. 
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Repairing a Worn Knife Blade 


When the blade of a favorite pocket 
knife, after constant use, becomes like 
A, Fig. 1, it is more dangerous than 


Fis. 3 
The Blade Is Cut Down 


useful. To cut down the already worn 
blade would leave only a stump, but 
if the blade is fastened in a vise and 
the point B filed off until it is like C, 
Fig. 2, the projecting point A, Fig. 1, 
will sink into the handle as shown at 
D, Fig. 3, and the knife will be given 
a new lease of usefulness.—Contributed 
by James M. Kane, Doylestown, Pa. 


How to Make a Leather Spectacle Case 


The spectacle case shown in the 
accompanying illustration may be 
made of either calf or cow skin. The 
calf skin, being softer, will be easier to 
work, but will not make as rigid a case 
as the cow skin. If calf skin is to be 
used, secure a piece of modeling calf. 
The extreme width of the case is 2% 
in. and the length 65, in. Two pieces 
will be required of this size. Put on 
the design before the two parts are 
sewed together. First draw the design 
on paper, then prepare the leather. 
Place the leather on a small non-ab- 
sorbent surface, such as copper or 
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brass, and moisten the back side with 
as much water as it will take and still 
not show on the face side. Turn the 
leather, lay the design on the face, and 
hold it in place while both the outline 
and decoration are traced on the sur- 
face with a pencil or some tool that will 
make a sharp line without tearing the 
paper. 

After the outlines are traced, go over 
the indentations a second time so as 
to make them sharp and distinct. 
There are special modeling tools that 
can be purchased for this purpose, but 
a V-shaped nut pick, if smoothed with 
emery paper so that it will not cut the 
leather, will do just as well. 

Take a stippling tool—if no such tool 
is at hand, a cup-pointed nail set will 
do—and stamp the background. It is 
intended that the full design shall be 
placed on the back and the same design 
placed on the front as far as the ma- 
terial will allow. Be careful in stamp- 
ing not to pound so hard as to cut the 
leather. A little rubbing on the point 
with emery will take off the sharpness 
always found on a new tool. 

Having prepared the two sides, they 
may be placed together and sewed 
around the edges. 

If cow hide is preferred, the same 


Two Designs of Cases 


method of treatment is used, but a form 
will need to be made and placed inside 
the case while the leather is drying to 
give it the right shape. The form can 
be made of a stick of wood. 
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How to Make a Wireless Telegraph Set—Part VI 
By ARTHUR MOORE 


Construction of a Coherer and a Detector 


Either the coherer or a detector may 
be used in the receiving circuit. When 
it is desired to receive with audible sig- 
nals, the coherer is used in combina- 
tion with a relay and battery, as shown 
in Fig. 2. The relay R controls a local 
circuit consisting of a second battery, 
B., and a vibrating bell, B. The use of 
the detector in connection with a tele- 
phone receiver, as used in receiving, 
will be taken up later. 

One of the easiest coherers to make 
and one that will give excellent results 
when used with a sensitive relay is one 
of the ordinary metal filings kind. The 
following coherer has been found to 
give excellent results, if properly con- 
structed. A wooden base for the in- 
strument should first be made from 
some 34-in. hard wood, about 3% in. 
wide and 6 in. long. Round off the 
upper corners and edges of this piece 
and give it two or three coats of good 
shellac. Obtain two good size binding- 
posts as shown in Fig. 1. These bind- 
ing-posts should have holes in them 
that will allow a ;%5-in. brass rod to pass 
through. Mount the binding-posts on 
the wooden base as shown in Fig. 1. 
Two other binding-posts, B, and B,, 
should be mounted on the ends of the 
base and back-connected to the first 
two. 

These two binding-posts are to serve 
as terminals for the coherer. Procure 
two pieces of #5-in. brass rod, 2 in. long, 
and amalgamate one end of each of 
them by first dipping the end in acid 
and then in mercury. These rods can 
now be mounted as shown. A glass 
tube, whose inside diameter corre- 
sponds to the outside diameter of the 
rods, should be cut to such a length that 
it will slip over the rods and be almost 
in contact with the two binding-posts 
B, and B.,. 

The ends of the brass rods inside of 
the glass tube should be separated +, 
to 3% in., providing a small chamber, 
C, in which the filings are to be placed. 


These filings can be made from a piece 
of nickel, by sawing it with a medium- 
toothed hacksaw. ‘They should then 
be sifted through a thin cheesecloth or 
a very fine sieve to separate the coarser 
filings from the fine dust which is not 
desired. A small trace of silver filings 
added to the nickel filings will increase 
the sensitiveness of the coherer. 

Assuming you have constructed the 
aerial at the receiving end and have 
made the proper ground connection, 
you can put your set in operation. You 
will of course need a 300-ohm relay, R, 
Fig. 2. This relay will cost about $7, if 
purchased ready made, but a descrip- 
tion of how to build one will be given 
in one of the following chapters and its 
cost will be considerably less. The 
completed connections at the receiving 
end are shown in Fig. 2. The switch 
S is the same kind of a switch as you 
installed at the transmitting station. 
The brass rods of the coherer should be 
pushed in against the mass of iron fil- 
ings until the armature of the relay R is 
drawn up and the bell B starts to ring. 
Withdraw the brass rods until the bell 
barely stops ringing. 

The distance between the armature 
of the relay and the contact should not 
be much more than the thickness of a 
piece of good quality wrapping paper. 
The adjustment of the spring control- 
ling the armature of the relay will be 
found to be rather tedious. 

It no doubt would be best to place 
the receiving and sending equipment 
only 10 or 15 ft. apart at first, using 
short pieces of wire hung to the ceiling 
for aerials, and the adjustments can be 
more easily made than when they are 
quite a distance apart. The distance 
can then be increased and the adjust- 
ment continued. 

The vibrating bell must be mounted 
so that the hammer strikes the coherer 
a light tap when it is vibrating. You 
could, if desired, make the base of the 
coherer large enough so that the bell 
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could be mounted on it permanently. 
A rubber band can be wrapped around 
the hammer on the bell so the striking 
will not break the glass rod. The op- 
eration of this coherer has been pre- 
viously described, but it might be well 
to give it again. The wave motion sent 
out from the aerial at the sending sta- 
tion goes in all directions and a part of 
it is caught by the aerial at the receiv- 
ing station and passes through the co- 
herer to the ground. The passage of 
this current through the filings in the 
coherer causes them to cohere, this 
lowers the resistance of the relay cir- 
cuit and allows sufficient current to 
flow from tle battery to actuate the re- 
lay and close the bell circuit. 

The filings are decohered of course 
when the hammer of the bell strikes the 
glass rod, and the bell will cease to op- 
erate, unless there is_ still current 
through the coherer which causes the 
filia.gs to immediately recohere. Hence, 
the bell will only stop ringing when the 
current ceases to flow through the co- 
herer. This current will flow so long as 
the key in the primary winding of the 
spark coil at the sending station is 
closed, and in this way the dots and 
dashes of the code are sent. 

Two types of detectors will be de- 
scribed—the “crystal” and “electro- 
lytic.” It has been found that certain 
metallic oxides and sulphides possess 
the remarkable property of conducting 
current a great deal better in one direc- 
tion than in the other, when two dis- 
similar crystals are in contact. This 
condition is utilized in the construc- 
tion of the so-called “crystal detector.” 
These detectors, when connected in the 
aerial circuit, will transform the elec- 
trical oscillations into a pulsating cur- 
rent which is unidirectional and a 
sound will be produced in a high resist- 
ance telephone receiver connected in 
parallel with the detector, without the 
use of a local battery. 

The “pericon” detector is no doubt 
one of the most important crystal de- 
tectors made, and its construction will 
be given here. You should purchase 
a small quantity of chalcopyrites 
Cu,SFe,S, and zincite ZnO from a 
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dealer in wireless telegraph supplies. 
3reak up the largest pieces into small 
fragments and test them out by placing 
a piece of each kind of material in a 
crystal detector as shown in Fig. 3. 
The best combination you can obtain 
is selected and they can be mounted in 
a better form of detector as shown in 
Fig. 5. The first detector consists of 
nothing more than two spring clips 
fastened to a small block of wood and 
connected as shown in Fig. 4. The 
most sensitive pair can be deterniined 
by listening in the telephone receivers 
T to the signals. 

Cut from some ,-in. round brass, 
two pieces 114 in. long, A, and A,, 
Fig. 5. Drill a small hole in one end 
of each of these pieces and tap them to 
take a 14-in. screw. Drill two other 
holes through the pieces, 34 in. from 
the opposite end, and thread them to 
take 14-in. screws. Mount these pieces 
on a wooden base, 214 in. wide and 6 
in. long, cut from some 5%-in. hard 
wood, with small brass screws passed 
through the base from the under side. 
These screws should be countersunk 
and the brass pieces should be about 
214 in. apart. The holes in the upper 
ends of these pieces should be on a line 
with each other. 

Make two rods, R, and R,, 21% in. 
long and threaded their entire length, 
to fit the holes in the pieces A, and A,. 
Two disks, D, and D,, 114 in. in diam- 
eter, should be cut from some 1-in. 
hard wood and fastened on the ends of 
the rods R, and R, to serve as handles 
in adjusting the detector. Make from 
some 5¢-in. brass rod two cups, C, and 
C,. The dimensions are given in Fig. 
6. Drill a small hole in the bottom ot 
these cups and thread them to fit on the 
ends of the rods R, and R,. These 
holes should not be drilled all the way 
through the bottom of the cups. 

The two crystals you selected can 
now be mounted in these cups by 
means of a composition known as 
Wood’s metal. This metal can be pur- 
chased at a supply store or it can be 
made by melting together four parts 
of bismuth, two parts of lead, one part 
of tin and one part of cadmium. This 
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composition melts at a very low tem- 
perature, something like 140 deg. F. 
The cups should be thoroughly cleaned 
and then nearly filled with this metal, 
and the crystals held in place until the 
metal cools and hardens. Two lock 
nuts, N, and N,, should be placed on 
the rods, R, and R,, as shown in Fig. 
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can be made as follows: The cup that 
is to hold the electrolyte should be 
made from a piece of carbon rod, and 
its dimensions should correspond to 
those given in Fig. 7. Cut from a rod 
of brass a piece whose dimensions cor- 
respond to those given in Fig. 8. Drill 
a small hole in the bottom of this piece 
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Coherer and Detector Details 


5, to hold the cups in place after they 
have been once adjusted. Two bind- 
ing-posts should be mounted on the 
base and connected to the screws on the 
under side of the base. 

This detector can now be connected 
in circuit, as shown in Fig. 4, and the 
final adjustment made, which will re- 
main for a long period, unless it be 
roughly handled or burned out by be- 
ing placed near a strong transmitter 
without proper protection. A battery, 
B, should be connected in series with 
the telephone receiver to give the best 
results. 

It might improve the sensitiveness of 
the detector to construct it so that the 
crystals are held in contact by means 
of a small spring. To do this, do not 
thread the hole in one of the supports, 
but drill it out so that the rod will move 
freely through it. A small spring can 
be slipped over the rod between the 
cup and the support and the lock nut 
used in adjusting the tension in the 
spring, it being placed on the rod be- 
tween the end of the spring and the 
cup. 

An inexpensive electrolytic detector 


and thread it to take a 1%-in. screw. 
Now cut from some %-in, hard wood 
a piece 5 in. long and 2 in. wide. 
Drill the holes indicated in Fig. 11 and 
countersink them on the under side. 
The upper edges of the piece can be 
nicely rounded off, and it should then 
be given three or four coats of shellac. 
Cut from some 14-in. brass a piece 614 
in. long and 1% in. wide. Drill a hole 
in the center of this piece and thread 
it to take a W-in. screw. Drill two 
other 1%-in. holes, 14 in. from the ends. 

Now bend the piece into the form 
shown in Fig. 9 and mount it on the 
base so that the hole in its center is 
directly over the center of the carbon 
cup. Mount two back-connected bind- 
ing-posts with screws through holes in 
the ends of the base. Connect one of 
these to the U-shaped piece of brass 
and the other one to the screw that 
holds the piece of brass, supporting the 
carbon cup, in place. 

Obtain a low voltage lamp that has 
been burnt out and remove the pieces 
of platinum wire in the base of the 
lamp. Be careful not to break the plat- 
inum wires loose from the copper lead- 
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in wires. Mount one of these pieces in 
the end of a screw, S, Fig. 10, by sol- 
dering the copper wire C in a small hole 
drilled in the end of the screw. This 
screw should now be placed in the 
threaded hole in the U-shaped piece 
and provided with a lock nut. The 
piece of platinum wire can be raised 
and lowered with respect to the carbon 
cup. The detector should be connected 
in circuit, as shown in Fig. 4, with a 
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battery in series with the telephone re- 
ceiver. Connect the positive pole of 
the battery to the binding-post corre- 
sponding to the platinum-pointed 
screw. Fill the carbon cup with a solu- 
tion, made by adding one part nitric 
acid to four parts water (always add 
the acid to the water), to within 14 in. 
of the top. The platinum point should 
just barely touch the electrolyte. Fig- 
ure 11 shows the completed detector. 


(To be continued.) 


Wood-Working for Beginners 
By IRA S. GRIFFITH 


CHAPTER IX 
Whetting Plane Irons and Chisels 
Plane irons and chisels are sharp- 
ened in precisely the same manner, so 
that a description of sharpening only 
one—the plane iron—will be given. 


Fig. 48—Taking the Irons Apart 


Release the plane iron and cap from 
the throat of the plane by lifting the 
cam on the cap. Separate the plane 
iron and cap iron—do not remove the 
cap screw, but slide the irons length- 
wise until the screw head will pass 
through the opening made for it, as 
shown in Fig. 48. Place a little oil on 
the stone and, holding the plane iron 
as shown in Fig. 49, proceed to whet 
the cutting edge. The iron must be 
held neither too high nor too low. If 
held too high, the edge will be blunted 


and ruined, and a new edge must be 
ground on the grindstone. If held too 
low, the whetting takes place on the 
heel of the bevel and does no good, since 
it does not allow the stone to touch the 
edge of the iron. To tell when the tool 
is at the correct angle, draw the oil to 
one spot in the center of the stone. 
Place the iron with the bevel in the 
oil and the rear end down so the iron 
is flat, or nearly so, on the stone (Fig. 
50). Gradually raise the rear of the 
iron until the oil can be seen to spurt 
from under the cutting edge. The iron 
is then in position. Now move the 
iron either back and forth the full 
length of the stone or give it a circular 
motion, in either case striving not to 
change the angle at which it is held. 
After the whetting has been con- 


Fig. 49—Proper Pitch of Iron 
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tinued for some time, considerable 
pressure having been applied, and the 
test for position having been frequently 
made, a rubbing of the fingers down 
over the face side and out over the 
cutting edge will reveal a “wire edge.” 
This must be removed before the iron 
is used again. To do this, hold the 
plane iron, face down, so that it 
touches the stone along its whole 
length, and give it a forward and 
downward movement on to the stone 
(Fig. 51). This generally bends the 
wire edge under and cuts it off. Some- 


Fig. 


50—First Position in Testing Angle 
times, however, it simply bends it back 
on the bevel. In this case the bevel 
must be whetted again slightly to bend 
the wire edge back on the face, when 
the above operation may be repeated. 
Sometimes it takes several turnings to 
remove the wire edge. 

After the wire edge has been re- 
moved, the iron must be tested for 
sharpness. There are several ways of 
doing this. One way is to hold the 
iron up to the light; if a white line ap- 
pears, the edge is blunt and should be 
whetted more. 

Another way is to draw the edge of 
the iron along the thumbnail, feeling 
for friction. If the iron is sharp, it will 
cut the nail slightly and the resulting 
friction will be perceived by the 
worker. If the iron is dull, there will 
be no cutting and therefore no friction, 
in which case more whetting will be 
necessary. 
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second method, 


generally uses 
but 


Fig. 51—Removing Wire Edge 


thumbnail he uses the ball of the 
thumb (Fig. 52). This is a more sen- 
sitive test and therefore more satisfac- 
tory. The ball of the thumb is cal- 
loused and if slight pressure is applied 
as the edge is drawn along the thumb, 
no harm need be done. When the edge 
is found satisfactory, put the plane 


Fig. 52—Testing for Wire Edge 


iron and the cap iron together and 
place them in the throat of the plane. 
( Zo be Continued) 


CAutomobile wheels, that are out of 
true and in unequal planes, cause un- 
necessary wear on the tires. 
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A Home-Made Vise 


While making a box I had some 
dovetailing to do, and as there was no 


Vise on Bench 


vise on the bench I rigged up a sub- 
stitute. I secured a board %% in. thick, 
3 in. wide and 20 in. long and bored a 
\%-in. hole through it, 1 in. from each 
end. The board was then attached to 
the bench with two screws passing 
through washers and the two holes in 
the board into the bench top. The 
screws should be of a length suitable 
to take in the piece to be worked.— 
Contributed by A. M. Rice, Syracuse, 
New York. 


Cardboard Spiral Turned by Heat 


A novel attraction for a window dis- 
play can be made from a piece of stiff 
cardboard cut in a spiral as shown in 
Fig. 1. The cardboard should be about 
7 or 8 in. in diameter. Tie a piece of 
string to the center point of the spiral 


Fico t 


Fig 2 


Spiral Cut from Cardboard 


and fasten it so as to hang over a gas 
jet, Fig. 2. A small swivel must be 
put in the string at the top or near the 
cardboard, if it is desired to have the 
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spiral run for any length of time. The 
cardboard will spin around rapidly and 
present quite an attraction.—Contribu- 
ted by Harry Szerlip, Brooklyn, N. Y, 


A Workbench for the Amateur 


The accompanying detail drawing 
shows a design of a portable work. 
bench suitable for the amateur wood- 
worker. This bench can be made 
easily by anyone who has a few sharp 
tools and a little spare time. If the 
stock is purchased from the mill ready 
planed and cut to length, much of the 
hard labor will be saved. Birch or 
maple wood makes a very good bench. 
and the following pieces should be or- 
dered: 


4 legs, 3 by 3 by 36. 
2 side rails, 3 by 3 by 62% in. 


end rails, 3 by 3 by 20 in. 

back board, 1 by 9 by 80 in. 
top board, 2 by 12 by 77 in. 
top board, 1 by 12 by 77 in. 


crosspieces, 1% by 3 by 24 in. 


piece for clamp, 1% by 6% by 12 in. 
piece for clamp, 1% by 6% by 14 in. 
guides, 2 by 2 by 18 in. 

screw block, 3 by 3 by 6 in. 

piece, 1% by 4% by 10% in. 

Make the lower frame first. Cut 
tenons on the rails and mortise the 
posts, then fasten them securely to- 
gether with °¢ by 5-in. lag screws as 
shown. Also fasten the 1%4 by 3 by 
24-in. pieces to the tops of the posts 
with screws. The heads should be 
countersunk or else holes bored in the 
top boards to fit over them. Fasten 
the front top board to the crosspieces 
by lag screws through from the under 
side. The screws can be put in from 
the top for the 1-in. thick top board. 

Fasten the end pieces on with screws, 
countersinking the heads of the vise 
end. Cut the 2-in. square holes in the 
114 by 4% by 10-in. pieces for the vise 
slides, and fit it in place for the side 
vise. Also cut square holes in the one 
end piece for the end vise slides as 
shown. Now fit up the two clamps. 
Fasten the slides to the front pieces 
with screws. Countersink the heads of 
the screws so they will not be in the 
way of the hands when the vise is used. 
The two clamp screws should be about 
114 in. in diameter. They can be pur- 
chased at a hardware store. A block 


| 
== = 
L Ky = 
: 1 i 


POPULAR MECHANICS 


should be fitted under the crosspiece 
to hold the nut for the end vise. After 
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the better grade of tools should be 
purchased as they are the cheapest in 
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Detail of the Bench 


you have the slides fitted, put them in 
place and bore the holes for the clamp 
screws. 

The back board can now be fastened 
to the back with screws as shown in 
the top view. The bench is now com- 
plete, except for a couple of coats of 
oil which should be applied to give it 
a finish and preserve 
the wood. The ama- 
teur workman, as well 
as the patternmaker, 
will find this a very 
handy and serviceable 
bench for his workshop. 

As the amateur work- 
man does not always 
know just what tools he 
will need, a list is given 
which will answer for 
a general class of work. 
This list can be added 
to as the workman be- 
comes more proficient 
in his line and has need 
for other tools. Only 


the long run. If each tool is kept in 
a certain place, it can be easily found 
when wanted. 


1 bench plane or jointer; 1 jack plane or smoother; 
1 cross cut saw, 24 in.; 1 rip saw, 24 in.; 1 claw ham- 
mer; 1 set gimlets; 1 brace and set of bits; 2 screw- 
drivers, 3 and 6 in.; 1 countersink; 1 compass saw; 
1 set chisels; 1 wood scraper; 1 monkey wrench; 1 
2-ft. rule; 1 marking gauge; 1 pair pliers; 1 nail set; 
1 pair dividers; 1 pocket level; 1 6-in. try square; 
1 oilstone; No. 1, 2 and 00 sandpaper. 


Workbench Complete 
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INTERESTING PATENTS, 


LOAD DISCHARGER FOR HAY-FORKS—This 
looped-rod attachment for fork tines (Fig. 1) is de- 
signed as a load discharger, and separates the fork 
from its load without the pitch and jerk required 
with the ordinary fork. The rods loop over the points 
of the tines and are carried back to a rocker bar op- 
erated by a steel sleeve that slides on the handle. The 
apparatus is especially useful in the handling of corn 
stalks. 


NEW TYPE OF CABLE CLAMP—A cable clamp 
with the gripping portions so constructed that in- 
creased strain upon the cables, tending to pull the lat- 
ter apart, will compel the gripping parts to more 
tightly grip the cables, is illustrated in Fig. 2. The 
body portion of the clamp is provided with oppo- 
sitely disposed wedge-shaped grooves adapted to re- 
ceive and retain a correspondingly shaped wedge in 
positive engaging position. The interior surface of 
the body is also provided with serrations or notches. 
which, in engagement with corresponding notches on 
the wedge, provide against any tendency of the clamp 
to lose efficiency when the cable is slackened. 


GAME APPARATUS— Figure 3 illustrates a par- 
lor game, the requirements of which are a set of 
balls, a flexible band provided with a pocket near the 
lower end, and a clamp standard. The standard is 
clamped to one end of the table, and the band is at 
tached to it and extended over the table surface to 
the other end, where it is held by the player. The 
game consists of rolling the balls down the band into 
the pocket. Considerable skill of manipulation is re 
quired to keep the balls from running off the band. 


ANIMAL JAW-TRAP—A_ U-shaped leaf spring 
trap is shown in Fig. 4. It is sunk in the ground 
across an animal trail or in front of bait, with only 
the points of the jaws and the trip-cord protruding. 
The animal strikes the cord and springs the trap. 


ARRANGEMENT FOR DRESS SHIRT AND 
WAISTCOAT—A means of providing a close union 
between dress shirt and waistcoat is illustrated in 
Fig. 5. The shirt is provided with buttonholes so 
located as to register with buttonholes in the waist- 
coat under each lapel. Small metal frames are pro 
vided with tongues, which enter the buttonholes of 
the shirt and waistcoat from below, and bend down- 
ward and outward for the purpose of securing the 
two firmly together. 


IMPROVED BILLIARD BRIDGE—The ordinary 
bridge arrangement used for making difficult shots in 
pool or billiards is like the bridge shown in Fig. 6, 
minus the special raised rest. For ordinary shots the 
low bridge-block suffices, but when the shot is over 
a nest of balls, or even two balls close together, the 
auxiliary high rest becomes a requirement. When 
not in use, the auxiliary rest is pushed back against 
the handle. 


TOP-SPINNING HANDLE—A handle and spin- 
dle arrangement for spinning tops is illustreted by 
Fig. 7. A cord passes around the grooved pulley and 
through the hollow handle. The pulling of the cord 
whirls the spindle, which engages with the crown of 
the top. 


COMBINATION TOBOGGAN AND COASTER 
—A sledge that may be used as either a toboggan or 
a coaster is shown in Fig. 8. Side pieces attached 
to the toboggan serve as runners when the sledge is 
used as a coaster, and as side guards when used as 
a toboggan. In like manner, the part which forms 
the running surface as a toboggan becomes a carry- 
ing top when the sledge is used as a coaster. 


BED-TENT—Figure 9 illustrates a bed-tent for use 
on sleeping porches, in yards, or when on camping 
expeditions. In camp, one end of the supporting 
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PRACTICAL OR UNIQUE 


tackle is made fast to a tree trunk, and at the other 
end to a supporting pole, which, in turn, is held up- 
right by pulley bloc and tackle engaging with a 
second tree trunk. 


COMBINED PEN AND SEAL—A fountain pen 
with a seal in its handle is shown in Fig. 10. In the 
handle is a fixed jaw carrying one portion of the die, 
with a movable jaw attached to it and carrying the 
remaining portion of the die. A cap screws over the 
seal portion and gives the whole the appearance of 
the ordinary fountain pen. 


FINGER SUPPORT FOR MANICURISTS—The 
necessity of manicurists using one hand to support 
the finger being manicured is obviated by the finger 
support illustrated in Fig. 11. It is of a height that 
will allow the wrist to rest on the table. 


TELESCOPIC FLAGSTAFF—Figure 12 illus- 
trates a telescopic flagstaff composed of two or more 
sections, provided with expansive means for fraction- 
ally holding the inner section within the outer at any 
length of extension desired. The supporting base is 
so arranged that the pole may be set at any angle. 


A STOOL FOR THE BARBER—The barber stool 
shown in Fig. 13 is presumably the invention, or at 
least the idea, of a barber desirous of additional com- 
fort while serving a customer. It consists of a bi- 
cycle saddle, mounted on a tubing standard, provided 
with rollers, and designed to swing around the chair 
at the proper distance. 


COMBINED BOTTLE STOPPER AND DROP- 
PER—A bottle stopper provided with means by 
which the contents of the bottle may be discharged 
in drops is here shown (Fig. 14). Pressure exerted on 
the top-piece of the stopper opens a passage through 
which the contents of the bottle may exude in drop 
form. When the finger pressure is removed the pas- 
sage closes, 


EGG STAMP—Figure 15 illustrates a finger ar- 


rangement by means of which eggs may be rapidly 


stamped. It is worn like a thimble, the under sur- 
face being provided with the characters to be im- 
printed. In picking up an egg in the ordinary way 


the stamping finger comes in contact with the shell 
and the imprint is made. 


DEVICE FOR HANGING PICTURES—In Fig. 
16 is shown a device for hanging heavy pictures 
and other like objects. The suspension rope or cable 
engages with a roller at the lower end of the sup- 
porting hook. A means is provided for changing the 
length of the cable. 


_THUMB-SUCKING PREVENTOR—A shield de- 
signed to prevent an infant sucking its thumbs is il- 
lustrated by Fig. 17. The thumb cap is formed of 
metallic netting of small mesh, and around the cap 
at its open end is a band of absorbent material, the 
ends of which cross each other as shown in the draw- 
ing, and provide the means for tying the device to 
the hand. 


SLEDGE DRIVEN LIKE BICYCLE—A sledge, 
the motive force of which is the same as that of a 
bicycle, and which with a motorcycle engine added, 
would become a motorcycle-like driven sledge, is 
shown in Fig. 18. Several levers are pivotally fast- 
ened to the cranks, and to these levers are fastened 
sliding pieces provided with shoe-like projections 
bearing detachable teeth which engage with the run- 
ning surface. Telescopically mounted tubes connect 
the sliding pieces with the upper part of the frame 
just below the back part of the saddle, and the spiral 
springs surrounding these tubes continually press the 
above mentioned levers against the running surface. 
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Me. LUSHINGTON was meeting with heavy 

weather on his way homeward at 2 A. M. His 
course was decidedly zig-zaggy and he listed to port. 
Finally he ran foul of a policeman. 

“TI guess you need an escort, old man,” said the 
cop, good-naturedly. 

“Looksh that way,” muttered Mr. Lushington. “I’d 
be alrigh’ (hic) though, if I wuz only equipped with 
a gyroscope!” 


A young lady entered a dentist’s office, sat down 
in the chair of torture without a tremor and uncom- 
plainingly allowed the dentist to examine her teeth. 
When he had poked and 
probed and punched and 
prodded to his evident 
satisfaction he said: 

“Why, my dear young 
lady, every filling in 
your mouth is loose and 
two of your teeth are 
about to fall out.” 

“I know,” the young 
lady murmured. 

May I ask what is 
the cause of it. I see 
no signs of violence or 
concussion.” 

“Well, you see,” the 
young explained. 
“I’m a telephone opera- 
tor and I have been try- 
ing to follow’ instruc- 
tions and say three so it 
will not sound like any 
other sound on the face 
of the earth. We are 
supposed to say it this 
way, Thr-r-r-r-r-ee. Do 
you see?” 

“T can’t truthfully say 
that I do,” replied the 
dentist, extracting a 
gold filling from his eye. 
—Telephony. 


Muddlum — Wonder 
what makes the tele- 
graph lines hum? 

De Broke—I’ve wired 
dad for dough, and I 
guess he’s talking back. 
—Chicago Journal. 


pletion, the hotel proprietor pointed out with pride 
the modern bathroom with which it is equipped. 
“Why did you put in a bath?” said the storekeeper. 
“Why,” said the hotel keeper, “it adds so much to 
comfort.”” “W ell,’ " said the S. K., “the canal is good 
enough “ei me.’”” “That may do in the summer, but 
what do you do when it gets cold?” “Why,” said 
the S. K., “you don’t suppose I’m such a —— 

fool as to take a bath in the winter time, do you” 


The real estate firm of Solomon & O’Sullivan had 
lots for sale in a newly planned suburban dis strict 

O’Sullivan—young, enthusiastic and  Irish—was 
writing the  advertise- 
ment, the national elo- 
quence flowing from his 
pen. He urged impend- 
ing purchasers to seize 
the passing moments. 

“Napoleon,” he wrote, 
“not only met opportu- 
nity; he created it!” 


Mr. Solomon read 
this line in the adver 
tisement slowly and 


carefully. 

“This fellow Napo- 
leon,” he said—“what’s 
the use of advertising 
him with our money?” 


Bacon—L. see a _ pat- 
ent has been granted for 
an attachment rock- 
ing chairs to operate a 
fan to cool the  occu- 
pant. 

Egbert—And when a 
man goes into the dark 
room and stubs his toe 
against that rocker, we 
do not think the new 


attachment will cool 
him off any.—Yonkers 
Statesman. 


After he had _ waited 
outside for ten long 
minutes, the door was 
opened on the chain and 
a woman’s face appeared 


at the aperture. “Good 
Black and White, London morning, madam.”  be- 


ee PAINLESS EXTRACTION gan the street hawker 


The guests at a sum- 
mer hotel in northern 
New Jersey are laughing over the following: The pro- 
prietor of this hostelry put up a bungalow in its 
neighborhood last winter. Near the hotel the Morris 
and Essex canal winds its way through the woods, 
and on its banks in that vicinity is a “general store” 
kept by a native who is quite a character in his 
way. Showing him the new dwelling after its com- 


Why Spend Money on Dentists? 


in his suavest tones. “I 
have here a little article 
of universal utility. It is called the Marvelous Mice 
Exterminator, and the price —" 

“No use,” interrupted the woman grimly. “We 
have no marvelous mice in this house—only the 
ordinary kind.’ 

Then the door was shut and the hawker was once 
more alone.—Tit-Bits. 


NEW 


WIRELESS TELEPHONES AND HOW THEY 
WORK—By James Erskine-Murray. Cloth; illus. ; 
68 pp. Price, $1.00. Gives a clear survey of the way 
in which wireless telephones work, including a dis- 
cussion of the methods and instruments used. The 
Norman W. Henley Pub. Co., New York. 


PRACTICAL HANDBOOK FOR MILL- 
WRIGHTS—By Calvin F. Swingle. Cloth; illus.; 
411 pp. Price, $2.00. Describes practical planning 
and arrangement of mill buildings; strength of mate- 
rials; modulas of elasticity; moment of inertia; 
shafting; journal bearings; couplings; horsepower to 
be transmitted by shafting; alignment and leveling 
of shafting; pulley location; key fitting; belts and 
belting, ete. F. J. Drake & Co., Chicago. 


BOOKS 


HANDWORK IN WOOD—By Williara Noyes. 
Cloth; illus.; 232 pp. Price, $2.00. Interded pri- 
marily for teachers of woodwork. Discusses logging, 

sawmilling, seasoning and measuring of wood, wood 
hand tools, wood fastenings, equipment and care of 
the shop, the common joints, types of wooden struc- 
tures, principles of joinery, wood finishing. The Man- 
ual Arts Press, Peoria, II!. 


MODEL BALLOONS AND FLYING MA- 
CHINES—By J. H. Alexander. Cloth: illus.; 127 
pp. Price, $1.50. This book will be of assistance to 
those who desire to construct a model airship or 
flying machine. It contains five folding plates of 
working drawings, each sheet containing a different 
sized machine. Much instruction and amusement can 
be obtained from the making and flying of these mod- 
els. The Norman W. Henley Pub. Co., New York. 
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OPPORTUNITY FOR 
YOUNG MECHANICS 


HE Navy offers an exceptional field for men skilled 
in the mechanical trades. The modern battleship is 
composed of the most intricate machinery and me- 

chanical devices, calling for skilled men to operate them. 


In the Navy you have the strongest incentive to 
excel in your work; you live amid healthful surround- 
ings, and you are assured of steady advancement as you 
become more efficient. The pay is excellent, and increases 
with length of service, as well as with promotion in 
rating. As there are few necessary expenses, an enlisted 
man has unusual facilities to save. 


The Navy needs machinists, coppersmiths, black- 
smiths, boilermakers, firemen, and men in the lower 
ratings of the engineer’s department. An ambitious young 
man entering the service now stands a good chance of 
advancing rapidly, and of learning a trade which will 
insure him steady employment at good pay for the rest 
of his life. Machinists’ mates receive $44.00 to $77.00 a 
month, with opportunity to be appointed a warrant 
officer at $1,500 to $2,400 a year. All recruits receive 
an outfit of uniform free, and their board, lodging and 
medical attention. 


Write for full information. [Illustrated booklet free. 


ADDRESS 


Desk 69, Navy Dept. 


Bureau Navigation WASHINGTON, D.C. 


Please Mention Popular Mechanics 
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A Tool for Everything 
and Every Tool in its 


we 


To do accurate work you need accurate tools. 
A rip saw won't cut a fine mitred joint, a pocket 
knife won’t do the work of achisel. The best 
tools made are soon dulled and lose their accu- 
racy if allowed to batter about carelessly. 


KEEN KUTTER 


TOOL CABINETS 


contain every kind of useful tool. They are complete according to their 
rice —$8.50 to $125.00. Every tool is a Keen Kutter tool, the most per- 
ect of its kind, thoroughly tested and fully guaranteed by the Keen Kutter 
trade mark. Don’t make the mistake of picking up an unknown tool here 
and there. Get a Keen Kutter Tool Cabinet, the only complete line of high 
grade tools made under one name and trade mark. 
If not at your dealer’s, write us. 


SIMMONS HARDWARE COMPANY (Inc. 
St. Louis and New York, U. S. A. 


Please Mention Popular Mechanics 
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No books in existence contain in so small space as much 
information about the trades and professions of which they 
treat as do the I. C. S. Handbooks. The information they . 
contain is so set forth as to be easily understood, even by 
men of little education. As they have been written by the 
best authorities in the country they are consulting experts of 
. the highest rank for laborers, foremen, superintendents, . 
managers, and executives. As they are compiled from the 
Courses of the International Correspondence Schools, of 
. Scranton, Pa., everywhere famous as the most powerful force 
in the world for the promotion of ambitious men, their value 
to employes in subordinate positions will be quickly realized. 
They are an indispensable help to quicker work that will 
command advancement. Every important 
item is indexed with all the initial letters err*ssseerrrrreroooeosreoseced 
under which it is likely to be sought International Textbook Co. 
They are printed on high-grade book paper ¢ Box 872-P, SCRANTON, PA. 
in clear type, and durably and handsomely 
bound in cloth with gilt titles. They con- MM 
tain on an average 364 pages and 175 Aévertiser’s 
illustrations and are regularly sold for  ¢ —Elect. Eng. Handbook Business Handbook = ¢ 
$1.25. « Bldg. Trades Handbook Rookk’per’s Handbook 
* Plumb. & Fit. Handbook Sten. & Corr. Handbook 
Special Offer: To better introduce ¢ _ tel. & Tel. Handbook Mariners’ Handbook ¢ 
the value of I. C. S. Textbooks and ¢_ ° 
I. C. S. Training we will sell these books +‘ . 
for a limited time to those sending to us - =" ° 
this coupon and 50 cents. ° ° 
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Practical Hand Book for Millwrights 


By CALVIN F. SWINGLE, M.E. 


A reliable and up-to-date treatise on the art of building mills and factories, 
“transmission of power, location and erection, shafting, electrical motors and 
machinery. Complete in every branch of this important profession. 
N@ man is better qualified for the millwrighting business than the engineer, es- 
pecially the erecting engineer. A knowledge of erecting machinery is neces- 
sary ' calculating strains, etc.; he must know about setting up motors and 
generators. In fact, a millwright is a good all 'round man. Any man with a 
good engineering training and a mechanical bent stands a big chance of 
“making goog * in this important and profitable industry. 
gt his Mew is one of those practical, home-study works that teach things 
» fromthe begimning. It shows the how and why of everything pertaining to 
ret tchtieeihe all its branches. 411 pages, 350 illustrations, large 
amécloth, d@eorative cover, stamped in gold andinks. Price, only $2.00 
SSntipostpaid to any address upon receipt of price. Your money back if you 
(tive Satisfied. 


Our new 1910-11 catalogue ready for delivery, containing hun- 
dreds of practical books for home study, sent free to any address. 


FREDERICK J. DRAKE & CO., Publishers **2,.Mich! 


JUST READY! 


Most Complete and 
Most Practical Work 
Ever Published .... 


an Avenue 


CHICAGO, U.S. A. 
"Fike Sebastian DFC 
15-Inch Standard High Grade : DOO 


Low Price ENGINE LATHE 


Simply send us a postal and ask for our free illustrated 9,059- 
word Business Booklet, which tells how priceless Business bx- 
perience, squeezed from the lives of 112 big, broad, brainy 
usiness men, may be made yours — yours to boost your salary, 
to increase your profits. This free booklet deals with 
—How to manage a business 
—How to sell goods 
—How to get money by mail 
—How to buy at rock-bottom 
—How to collect money 
—How to stop cost leaks 
—How to train and handle men 
—How to get and hod a position 
—How to advertise a business 
— How to devise office method 
Sending for this free book binds you to nothing, involves you in no « 
tion ; yet it may be the means of starting you on a broader career. Sure 
will not deny yourself this privilege, when it involves only the risk 
postal—a penny! Simply say, ‘‘Send on your 9,059-word Booklet.’* it 


SYSTEM, Dept. 81-12, 151-153 Wabash Avenue, Chicago 


127 KINDS IRON PUZZLES 


Sample, secret key and 36 page | 
of cuts of all lc, 3 leaders 


WESTERN PUZZLE WORKS 


Se 


Automobile Builders, Garages, Repair Shops and 


General Jebbing Shops find this the Ideal Lathe 
for their work. Our Catalogue of Lathes and Tools Mailed FREE on request. 


St. Paul, Minn. 


WHEN YOU WANT ANYTHING AND DON’T 


107 Culvert Street B OF INFORMATION, 
THE SEBASTIAN LATHE C0., CINCINNATI, O. POPULAR MECHANICS CHICAGO 


There are XX chapters in all, XIX carrying yc 
mental coy oe of electricity on through the va 
point where t 


A School Within Itself 


nu from the fund 
rious branches t 


ne careful student comprehends the complete desi 


ing, care and operation of a dynamo or motor, and one chapter on electric automobiles, outlining their con 


tion, care and operation, and all about storage batteries and how to handle them. 
written and to the point. After’a student studies a subject, 
as to bring clearly ‘to his mind the points he needs to know regarding same. 


Each 
A DICTI¢ 


subject i 1s Care! 


he is questioned on that subject in such a mam 


IN ARY in back 


book will enable him to learn the meaning of any electrical word, term or phrase used in this book, as wel! 


hundreds of others in common use. All required tables necessary in the study are in it. 
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Plumbing ee. 
School of Bricklaying School 


Painting and Decorating and Mechanical Drawing 


and enable anyone to become a skilled workman in a short time. Our methods 
and equipment are far ahead of any other institution of its kind in America. We 
exclusively occupy large modern $150,000 building shown above. You can easily 


Learn by Our Rapid, Practical Methods 


within a short time—tools instead of books. Practical, individual, expert instruction under actual 
working conditions. Many of our graduates are now making $5 to $8 per day—while others are in 
business for themselves and making from $1500 to $7500 a year. Most of the professions are over- 
crowded, but in these trades men are always in demand. Graduate from our school and you are 
independent for life. No woman or machine can take your job away from you. Largest, best equipped 
school in the U. S. Drawing and estimating included with each trade-—Graduates assisted to positions. 


Large illus- 
trated cata- 
logue, con- 
taining full 
particulars 
about our 
low rates. 
Write me 
personally today. 
School of School of 


Plumbing 
L. L. COOKE, Director-in-Chief 


Coyne NATIONAL TRADE SCHOOLS tor 


Contractors desiring workmen in these trades should write our Employment Bureau. “Come to Chicago—the busiest city in the World.” 
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The California Consolidated Oil Com- 
pany presents a dignified plan of 
investment in an enterprise of solid 
worth, backed and managed by inter- 
ests of unquestioned integrity. 

The plan of the California Consolidated Oil Co. is made possi- 
ble only through the co-operation of investors who placed their 
interests in the hands of men upon whom they can rely with 
absolute confidence. The field to be covered is so large, the 
property to be acquired so rich and the necessity for funds so 
imperative, that no small group of capitalists or detached body 


of investors could begin to perform what the California Consoli- 
dated Oil Co. expects to accomplish. 


OFFICERS OF THE CALIFORNIA CONSOLIDATED OIL CO. 
President, REAR-ADMIRAL ROBLEY D. EVANS, U.S.N. 
(retired), Washington, D. C. 
Vice-President, ROBERT S. McCREERY, New York City. 
Treasurer, THEODORE P. GILMAN, New York City. 
Secretary, ROBERT LEE DUNN, New York City and S. F. 


BOARD OF DIRECTORS 
REAR-ADMIRAL ROBLEY D. EVANS, U.S.N. (retired). 
ROBERT S. McCREERY, Vice-President of the James 

McCreery Realty Corporation, New York. 

THEODORE P. GILMAN, Ex-Controller State of New 
York and President General Electric Inspection Co., New 
York,also President Flower Waste and Packing Co., NewYork, 

HON. JOHN W. MITCHELL, Attorney for Lankershim 

Estate, Los Angeles, California. : 

HON. MEREDITH P. SNYDER, President California 
Savings Bank, Member Los Angeles Clearing House Com- 
mittee, three times Mayor Los Angeles, Los Angeles, Cal. 

FRANK N. FISH, Cashier Metropolis Trust and Savings 
Bank, San Francisco, California. i 

ROBERT LEE DUNN, Managing Director Lincoln Memo- 
rial Endowment Association, New York. 


Whether you have one hundred dollars or one hundred thousand 
to invest, it will pay you to read every word of the unusual 
proposition below. It may mean a life of ease for you or 
merely the addition of a few figures to your bank balance. 
Certainly no better investment has ever been presented to you. 

THE UNUSUAL OFFER TO INVESTORS 

The California Consolidated Oil Co. has just been organized 
under the strict laws of California, having an authorized capital- 
ization of 10,000,000 shares of a par value of $1.00 per share. It 
+has been organized under a broad charter, which enables it to 
acquire and develop proven California Oil properties, construct 
pipe lines, build refineries and engage in any other business 
appertaining to the Oil industry. ye 

Deals have already been consummated for the acquisition of 
three of the leading California independent oil companies. 


OIL, THE KING OF FUELS 


LINCOLN STOCK & BOND COMPANY, 


947 Marbridge Building, New York, N. Y. 


It is acknowledged that Oil is the coming 
fuel of the navies of the world. 


“There is more money 
to be made in oil to-day 
than ever before in the 
history of the country.” 


—Rear-Admiral Robley D. Evans, U. S. N. (Retired), 
President, California Consolidated Oil Company. 


THE OIL PROPERTIES ACQUIRED 


The MASCOT property, Midway field. Consists of one 
hundred and sixty acres equipped with thirty-four wells. Four 
additional wells are now being drilled. In the judgment of the 
best oil experts of California, the property will support sixty 
wells. Complete equipment of boiler plant, tanks, reservoirs, 
living quarters, etc. The present output is 90,000 barrels 
monthly, which is now providing a net income of $360,000 yearly. 
With the addition of twenty-four wells, a probable net income 
of at least $720,000 may be expected. The property is on a 
dividend paying basis. 

The PREMIER property, Coalinga field. Consists of one 
hundred and sixty acres. Fourteen producing wells. One we!! 
now being drilled and one ready for drilling. Complete equip- 
ment of boiler plant, tanks, reservoirs, living quarters, etc. 
These sixteen wells, basing the figures upon the present pro- 
duction of the fourteen now producing, will yield at least 
864,000 barrels yearly, a net income of $210,000 yearly. In the 
opinion of experts, this property will support eighty wells, which 
will provide a net income of $960,000 yearly. This property is 
on a dividend paying basis. 

The YELLOWSTONE property. Holdings in the Kern 
River, Sunset and McKittrick fields. This property consists of 
two hundred and twenty-five acres, with five wells. Complete 
equipments of boiler plant, tanks, reservoirs, living quarters, 
etc. The property earns $43,000 per annum. 


The net income of two of these companies at this time, con- 
servatively estimated at a very low price for crude oil, is over 
$600,000 per annum. This represents a profit of 10 per cent 
per annum on the entire capitalization (based on the Under- 
writers’ Syndicate price) of the California Consolidated Oil Co., 
regardless of future developments. 


UNDERWRITERS’ SYNDICATE 


Instead of following the usual practice of allotting this stock 
to a few capitalists as underwriters, and paying them for the 
disposal of same, it has been decided to organize an Under- 
writers’ Syndicate. Readers of this publication are invited to 
join us by purchasing this stock at the Underwriters’ Syndicate 
price, the proceeds of which will go toward the payment of the 
properties. This gives each individual the privilege of asso- 
ciating himself with the organizers of the company. 

Because this method of financing a conservative corporatior 
is unusual, we believe this investment opportunity will be all 
the more attractive to the American public, We are sure that 
the investors of the nation, large and small, will welcome th« 
opportunity to join on the Underwriters’ basis in the organiza- 
tion of a company of this kind, a company which has been 
organized by men of unimpeachable integrity, for the protection 
of stoc kholders’ interests. 

The Underwriters’ Syndicate price of the capital stock of the 
California Consolidated Oil Company is 60 cents per share. 
No order can be accepted for less than one hundred shares. Th: 
allotment of stock at this price is necessarily limited. Th« 
demand for the stock is very great. It is therefore important 
that orders should be sent immediately. 


by the Southern Pacific ana Santa Fe ra 
roads. The Oil Book—We publish a week 
illustrated newspaper, ““The Oil Book 


At present it which is devoted exclusively to the Califor 


is driving the wheels of locomotives over the Oil ay nveying all of the ™ r 
‘ on ” news for the benefit of our clients ew 
Please send me reports, prospectus, photographic views, mountains and deserts. It is furnishing light, 
etc., of the California Consolidated Oil Company; also your heat and power for the entire Pacific Coast. 


weekly California Oil Newspaper for six nu 
cost to me. 


nths, without 


It is destined to be used wherever coal has 
been used before. 


tion to this newspaper free of cost. 


ADDRESS . 


The Oil industry of California represents, 
at a conservative valuation, a billion dollars. 
California is producing oi! today at the rate 
of 86,494,640 barrels per year. A valuation 
of $4 0,000 per year. 

$34, 682,082.56 in dividends is the record of 
the Independent companies listed on the 
California Stock Exchanges. This does not 
include unlisted companies, companies pri- 
vately owned, the Standard Oil Company, 
nor the profits derived from oil wells operated 


LINCOLN STOCK & BOND CO. 


947 Marbridge Bldg., Herald Sq., New York 


Lincotn Mortcace & Loan Co. 


14th and 15th Floors, Whittell Pidg. 
166 Geary St., San Francisco, California 
622 Citizens National Bank Building 
Los Angeles, California 
527 Henry Bldg.. Seattle, Washington 
703 Builders Exchange, Winnipeg, (anade 
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Let Show You How 


NO CAPITAL NECESSARY 


If you are ambitious to better your condition—if you want to establish your- 
self in a splendid paying business requiring no capital—send me your name and 
address and I will mail you—free—a valuable 62-page prospectus ¢\})/alning our 
system of money-making, without interfering with vour present occupation. We 
have perfected a thoroughly practical, scientific method of teaching by mail the 


Real Estate, Brokerage and 
Insurance Business 


Under our plan, we teach these big money-making branches to one able, 
ambitions and energetic person in each community. When you are thoroughly 
qualified to make a success of the business, we appoint you 


Special Representative 


This gives you a chance to identify yourself with the oldest and largest Co- 
operative Real Estate and Brokerage Company in America. By our system you 
can—if you will—be making money in a few weeks without conflicting in-any 
way with yourregular work. Our Co-operative Department will give you more 
choice, salable property to handle than any other concern in the world. So the 
sooner you investigate our plan, the sooner you wi'l get your name on your own 
real estate signs and be ready for business. 


Valuable Commercial Law Course Free 


To each of our representatives we also give a thorough course in com- 
mercial law without cost. This instruction is indispensable to any man who 
wants to make his way in the business world. We teach you, free, every- 
thing you need to know to suce -essfully meet legal problems that may 
arise in any business transaction. And we also furnish you free le gal 
advice whenever you require it. 


Send for This Book Now 


Our Big 62-Page Free Prospectus will prove of great interest and real value 
to anyone, but is of vital importance to office employes, salesmen, agents, 
clerka, solic itors and others who are ambitious to enter the realms of better 
things in business, This book is an inspiration to the indifferent, a spur to 
the laggard, and a stimulus to the ambitious. It deals with the great problems 
of business, and points the only sure way to the complete mastery »f Real 
Estate, Brokerage and Insurance, three of the most profitable branches of 
modern business, which have made many millionaires ond brought great pros- 
perity to tens of thousands of active, energetic men al! over the land. 


COUPON 


MAIL THE COUPON TODAY Nl =6THE INTERNATIONAL REALTY CORP. 


Successors to THE CROSS COMPANY 
Don't procrastinate. Act! Anything that is worth doing is worth doing promptly. . 
Resolve to se ond for this big free Prospectus, and send for it right now while the matter Chicago 
is be fore you me: ll do it tomorrow,” has been the grave of countless good intentions p 
‘I'll do it today,”’ is the solid rock on which to build the only enduring success Please send me, by return mail, 


Just clip the coupon, fill it out, sign and send it today. By return mail you will x your big 62-page free prospectus, 
receive free the invaluable book, ‘whie h to thousands of ambitious men has proved and oblige. 
the key that opens the door of great achievements in business. 


INTERNATIONAL REALTY CORPORATION Name 
Successor to THE CROSS COMPANY & H. W. CROSS & CO. 
4536 Reaper Block CHICAGO 
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Working Drawings 


of SANTOS-DUMONT’S 
Remarkable Aeroplane 


The “Demoiselle 
PRICE POSTPAID $2.00 


Complete plans for the construction 
of the wonderful monoplane offered 
to the public now for the first time. 


The Smallest Flyer Ever Built 
One of the Most Successful 


The machine is unencumbered by patent rights, the fam- 
ous aviator preferring to place his invention at the disposal 
of the world in the interest of the art to which he has de- 
voted his life. These plans were published in two parts, 
in the June and July 1910 numbers of Popular Mechanics 
Magazine, but the restrictions of space made them much 
smaller. They were secured by representatives of Popu- 
lar Mechanics from Santos-Dumont, and are the result of 
consultations with his engineers and observations made 
at his workshops. 


The set comprises seven large blue prints, 
showing every detail of construction, ac- 
companied by a description of how to build 


Address 


Popular Mechanics Company 
225 Washington Street, CHICAGO 


A New Book that is Needed 


POWER GAS and the 
GAS PRODUCER 


By J. C. MILLER, M. E. 
An Authentic Text Book and a Com- 


plete Reference Manual Covering Every 
Detail of Installation and Operation. 


“Written So You Can Understand It” 


192 Pages’ Price $1.00 


For the Steam User. This book will enable the 
Steam User to judge intelligently as to the econ- 
omy and advisability of changing from Steam to 
Producer operation. 


For the Steam Engineer. It will enable the Steam 
Engineer to understand thoroughly the working 
of the new system if the change is made, and to 
handle a plant competently and with confidence. 


Profusely Illustrated. Extra Cloth Binding. 


Sent postpaid to any address by the publishers 


POPULAR MECHANICS Co. 


225 Washington Street, CHICAGO 


SOMETHING NEW 


Lithographic Models 


OF SIX SUBJECTS 


Wireless Telegraph—Motor Car 
Gas Engine— Dynamo 
Steam Turbine and Steam Engine 


Size 8 x 14 inches ——————___ 
5O0c each $2.50 postpaid 
HESE models are of great value as a 
means of graphically showing all the in- 
cerr-lated parts of the above named mechanisms 
by virtue of their construction, which is similar 
to that of educational manikins of the human 
body and organs, with which nearly everyone is 
familiar. Beginning with the outermost or sur- 
face parts of the gas engine, for example, these 
are all differently colored and numbered to cor- 
respond to a printed key of names which comes 
with each model. By means of their hinge-like 
attachment, they may then be lifted, thereby dis- 
closing to view the layer of parts next under- 
neath, exactly as they would be in the engine 
itself, and so on until the innermost construction 
is shown. Weare sole agents in this country. 
ADDRESS 


POPULAR MECHANICS Co. 


225 Washington Street, CHICAGO 


A book for which there is a real need 


A Practical Course in 
Mechanical Drawing 


For individual study, shop classes, trade or 
high schools and those who would like to 
know something of the drafting profession. 


By WILLIAM F. WILLARD 


Formerly Instructor in Mechanical Drawing 
at Armour Institute of Technology, Chicago 


134 Pages, 131 Illustrations, Cloth Cover 
Size 5x7 inches, Price 50 cents 


CHAPTER HEADINGS 


1. Introduction. 2. The Draftsman’s Equipment. 3. 
Simple Exercises in Pencil and Ink. 4. Principles of 
the Ordinary Working Drawing. 5. Conventions Used in 
Drafting. 6. Theory of the Working Drawing. 7. The 
Detailed Working Drawing and Its Value with a Series 
of Practical Problems. 8 and 9. Pattern Workshop 
Drawings. 10. Isometric Working Drawings. 11. Sug- 
gested Course for Evening Classes of Trade or High Schools 


Sent postpaid to any address by the publishers 


POPULAR MECHANICS CO., 225 Washington St., Chicago 
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HIRTY THOUSAND years 
ago primeval man, clad only in 
the skin of beasts, attacked the 

huge trees and succeeded in felling 
them after long continued Jabor with 
axes of flint and other kinds of stone. 
Today we cannot conceive that such 
a task could be accomplished with an 
implement so fragile and so imperfect. 
Were a man to attempt the feat today 
his mental condition would be a sub- 
ject for inquiry; yet, strange as it may 
appear, modern men are found here 
and there using almost as antiquated 
methodsand materials. Users of oil are 
stillin the Stone Age. Mr. Skinclothes 
would have been no more amazed at 
sight of a modern steel axe, with its mar- 

velous cutting facility, than are some 
of the modern oil-users on learning that 


is superseding oil wherever absolutely perfect lubrication, effectiveness and 
economy are essential. Every practical engineer will testify that Keystone 
Grease has solved the vexed problem of lubrication and forced oil into the 
background, by virtue of its superior efficiency. 


KEYSTONE GREASE 


long ago superseded oil among those who are wise. KEYSTONE GREASE, 
a pure mineral grease, never melts nor hardens, never spatters, runs or drips, 
contains no mica, fats, resins or graphite, and is absolutely unaffected by 
extremes of temperature. There is nc waste in KEYSTONE GREASE 
and it saves Power, Repair, Cleaning and Insurance Bills. It saves Labor. 


One pound of KEYSTONE GREASE outdoes four gallons of any oil 


KEYSTONE LUBRICATING COMPANY 


Department F PHILADELPHIA, PA. 


Main New England Office and Warehouse Main Pacific Coast Office and Warehouse 
284-290 Franklin Street, Boston, Mass. 268 Market Street, San Francisco, Cal. 
Northwestern Agent and Warehouse — Chicago Office 

Century Building, Denver, Colo. name 2123 Michigan Avenue. 
Main Southern Office and Warehouse eterereatD ws car or New York City Office— 

620 Chartres Street, New Orleans, La. 96 Warren Strect. 


NO CONNECTION WITH THE OIL TRUST 


¥ 
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The Greatest Work | 


ever published on Architec- 
ture, Carpentry, Contracting, 
Building andallallied branches 
is the new 10 volume edition 


Cyclopedia of 


Architecture, Carpentry 


Wel 
| 


and Building 


Ten massive volumes; 4,670 7x10inch pages; 3,000 full-page 
lates, detail drawings, plans, color plates and photos of 
uildings completed and in course of construction. Bound in 

half morocco leather and printed on special enameled paper 
in large, clear, readable type. Titles peautifully engraved 
and stamped in 23 carat gold. 

No work so comprehensive, so authoritative, has ever be- 
fore been placed on the market. This great work is a com- 
plete review of architecture, carpentry and building. Every 
problem likely to confront you in your daily work is solved 
and the solution placed before you mn suchaclear manner that 
you cannot fail to understand and profit by it. 

If you have a building contract in hand, this Cyclopedia 
will show the most economical and practical method of hand- 
ling the work and purchase of materials. 

For the practical carpenter and student, its value asa Home 
Study instructor cannot be estimated. 

ust examine the ‘‘ Partial List of Contents” below and you 
will at once realize how broad is the scope of this work—how 
thoroughly it covers the building trades. 


Read Our Liberal Offer 


To prove our absolute confidence in the superiority of this work over 
all others, we make this liberal offer: Upon receipt of the coupon be- 
low we will place the entire cyclopedia of ten volumes in your home or 
office—you keep the books five days—examine them thoroughly, critic- 
ally—subject every formula and problem to a severe test. If you are 
satisfied, send §2.00 after examination and §2.00 every month until you 
have pafd the special $24.00 price. The regular list price is $50.00. As 
a further guarantee, we will remove the books at our expense if you are 
not satisfied. We pay all express charges. 


—— PARTIAL LIST OF CONTENTS 


Carpentry— Building—Estimating—Stair Building—The Steel 
Square—Building Superintendcnce—Contracts and Specifi- 
cations—Building Law—Building Material—Roof Trusses— 
Masonry — Reinforced Concrete — Concrete Blocks — Steel 
Construction—Mill Building—Fireproof Construction—Cor- 
nices—Sky lights—Roofing —Hardware—Plastering— Painting 

~Electric Wiring and Lighting—Heating— V entilation—Steam 
Fitting— Plumbing — Architectural Drawing — Freehand and 
Perspective Drawing—Orders of Architecture. 


Fora short time we willinclude as a monthly supplement, for one 
year, the TECHNICAL WORLD MAGAZINE. This is a regular 
$1.50 monthly, full of Twentieth Century Scientific tacts, written in 
popular form. Also contains the latest discussions on timely topics in 
invention, discovery, industry, etc. 


AMERICAN SCHOOL OF CORRESPONDENCE 


CHICAGO, U. S. A. 


FREE EXAMINATION COUPON 


American School of Correspondence: 
Please send set Cyclopedia of Architecture, Carpentry and Building for 


five days’ free examination; also Technical World for 1 year. I will 
send $2.00 within five days and §2.00 a month until I have paid $24.00 
or notify you and hold the books subject to your order. Title not to 
pass until fully paid. Pop. Mechs. 12-'10 


ADDRESS 
OCCUPATION 


EMPLOYER 


Please Mention Popular Mechanics 


“Percy Pierce’s 


FLYER” 


Complete detail drawing and descriptive matter for this 
famous prize winner . . . . postpaid 
“How to Build a 20-Foot 
Bi-plane Gliding Machine,” 
By A. P. MORGAN 
Any one can construct a gliding 
machine that will carry a man 
Full detail drawings . . . Cloth, 55 cts. postpaid 


“Model Aeroplanes: How to Build Them.”’ Contains five 
sheets of full size ae and detail drawings and book of instructions 


for building three model flying machines. . . 55 cts. postpaid 
Conte scale drawings of the fol- 
Blew Farman, Voisin, Santos Dumont, 

Con and Rep, with a descrip- 
55 cts. postpaid 


3 P.M. 
SPON CHAMBERLAIN 129 YORK. USA. 


ANTI-NICOTINE 7 


PIPE 


“Get the Pleasure THE PIPE 
With the Poi 


3 FOR 
4 $1.00 


Looks and colors like meer- 
schaum. Absorbs the nicotine 
and keeps on tasting sweet. 
You never had such an enjoy- 

able smoke. Sent prepaid any- 
where. Money back if not 
satisfactory. 


Order 3 or More Today 


H. MENGES, The Smokers’ Friend 
605 N. 7th St. ST, LOUIS, MO. 


FREE 


SHOWING CALIFORNIA’S 
GREATEST HIGH GRAVITY FIELD 


Send us your name and address and we wil! send you free of 
charge special =a showing the Sulphur Mountain District. 
Ventura County, California. This is California's greatest high 
gravity oil field. High gravity oil brings from $1 to $2 a barre! 
at the well, whereas fuel oil brings from 30c to 60c. We will also 
send free. maps showing all the California oil fields if requested. 
Address SAGAR-LOOMIS CO. , 839 Phelan Bidg., San Francisco,Cal 


12 POST CARDS FREE 


We will send you 12 of the prettiest post cards you ever saw if you will cut this 
advertisment out and send it to us with 4c to pay postage and mailing and say that 
you will show them to 6 of your friends. 0-29, New Ideas Card Co. ,233 S. 5th St. Phila. Pa 


No Better Christmas 
Present for $1.50 


than a year’s subscription to 


Popular Mechanics Magazine 


containing nearly 4000 illustrations 
and 2000 pages of reading matter. 
Much of it Interests Everybody. 
Most of it Interests Anybody. 
All of it Interests Somebody. 
Order through your newsdealer or address the 
publishers, POPULAR MECHANICS, CHICAGO 


| 
— 
| 
NAME 66606060 
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The Greatest Technical 
Library in the World 


At an original cost of over one million dollars there has been pre- 
pared 99 Volumes of the International Library of Technology. 
This Library contains the knowledge obtained through years of 
experience by the greatest business, manufacturing, and engineer- 
ing concerns in the world. The matter has been written by the 
best technical experts obtainable and illustrated by a special staff 
of artists and draftsmen. In these books are found the best modern 
methods of American engineering, shop, field, mine, and laboratory 
practice. It is the only practical technical library in existence that 
can be readily understood and practically applied by those having 
no knowledge of higher mathematics. 

Edwin S. Cramp, vice-president of the William Cramp & Sons 
Ship and Engine Building Company, of Philadelphia, states: 

“I have examined the International Library of Technology and have no hesi- 
tancyin saying that it is the most complete set of technical books that I have ever 
had the pleasure of placing in my book case. The thoroughness with which you 
go into the various subjects is marvelous.” 

The Library contains over 42,000 pages and 20,000 illustrations; 
99 Volumes durably and handsomely bound in three-fourths red 
morocco, stamped and numbered in gold. The type is large and 
easy to read and is printed on a 


volume is 6 by 9 inches in size. 
The Library is sold in sets of 5 PH Piease send, without further obligation - 
or more Volumes. @ © me, full description and particulars , 
regarding the International Library of 
This storehouse of the world’s Technology 
best technical brains awaits to 
¢ Name 

help you advance, to broaden , aes e 
and better youself. Send us this $§ ¢) ond No 
coupon NOW. . ° 
City State 

eee eee eee 
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Read my advertisement on last page 


NOTIC 


FIELD FOR DRAFTSMEN 


Big Demand for Mechanical Draftsmen. 


NOTICE 


POPULAR MECHANICS ADVERTISING SECTION 


Positions Paying 


$100 to $150 Per Month 


It is perhaps not known to many Readers 
of Popular Mechanics, but especially to the 
ambitious, wide awake, and progressive ones 
and to the large numner of Mechanics reading 
this paper that there is no better field or 
opportunity for advancement than there is 
to the practical and well trained Mechanical 
Draftsman. 


But not that man is wanted who has the 
largest or most expensive library of technical 
school books “at home,” neither the one that 
carries along with him under his arm when 
applying for a position a nicely engraved 
“beautiful Diploma” on paper (costing $50 to 
$75 per sq. ft.) nor the “would be” Drafts- 
man that can “copy” a nice looking picture 
from another picture with given dimensions. 

No, the demand is for Draftsmen with 
practical Drafting Room training that can 
“Do Things,” Do it “themselves,” and Do it 
right away “Right.” 


No Employer cares for your Diploma, 
neither for vour set of nice “Books at Home” 
in your Book-case. He wants you to “Deliver 
the Goods” for the money he pays. To Draw 
$100—$150 per month, the average Salary 
paid to Draftsmen, you must be able to do 
more than “Only make a Copy” of someone 
else’s drawing. Originality and practical 
ability is demanded of you and this requires 
practical training. 


The quickest and best way to be trained on 
practical Drafting Room work and to get the 
required practical experience is to receive per- 
sonal and individual Instruction from a High 


Grade practical man at the trade, with a 
reputation as the most experienced man in 
training men to become COMPETENT and 
SUCCESSFUL DRAFTSMEN. 


An ordinary Draftsman, not even the best 
Draftsman can teach this trade unless he has 
many years of experience as an Instructor, 
and has ability to impart knowledge that is 
understood and that will s‘ick forever. A 
special gift that 99 out of 100 do not have. 


Mr. P. Dobe, Chief Draftsman of the Engi- 
neers EQuipment Co. (inc.) Chicago, with 
20 years experience in training and handling 
men has for a good many years given personal 
individual Instruction by mail with the most 
deserving success, because his Instruction 
work consists of actual practical Drafting 
Room work that gives his personal. student 
and apprentice the required practical experi- 
ence. 


He treats each student personally and gives 
him individual practical working instruction 
according to the ability of the student to 
master the work and to advance. His instruc- 
tion is not given as patent medicine the same 
for all alike, and his personal assistance is very 
valucble to anyone. 


Mr. Dobe has been an advertiser in this 
paper for a_ good many years and will send 
his “Successful Draftsmanship” Prospectus, 
6x9, also list of 250 open Draftsmen positions 
and full information free. Anyone earnestly 
interested should write to him personally, his 


advertisement appears on last page of tris 
book. 


Road ik ov So Word 


Please Mention Popular Mechanics 


— 
__The below reduced size page will be 


read with great interest: 


e8ed uO Aur 


——I accept for Instruction only a limited number of desirable 
and success-promising students, and not, like schools do, 
anybody and everybody that can pay the price. 
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Classified A Advertisements 


Advertisements ‘te this 10 cents per in 
advance. To insure ads being inserted under proper classified 
head in the January issue, copy must reach this office not later 
than December Ist. 


ar Mechanics Co., Chicago, Jil. Oc: tober 5 wT 910. 
We received your card today that we had not remitted 
enough for this month's ad, and enclose herewith balance. We hope 
that you inserted this ad, as we get such good results that we cannot 
afford to miss an issue. Of all the pubiications we use yours brings 
st results by far. Wishing you success, we are, 
Yours truly, 
Dayton and Tippecanoe ci ity, Onio. SPECIALTY MPG. CO. 


Gentlemen: 


AUTOMOBILES 


FOR SALE—7 Passenger Model G White Steamer, reuphol- 
stered, repainted, new top, electric lighted, speedometer, gas 
tank, every equipment. Will sell cheap. Apply 531 South Peoria 
St., Chicago, I 


AUTOMOBILES—AIl models, lowest prices, for immediate de- 
livery—Buicks, Fords, Maxwells, Oldsmobiles, Cadillacs, Packards 
and hundred others. Two-passenger Runabouts, $95.00; three-pas- 
senger Roadsters, $190.00; four-passenger Roadsters, $250.00; 
five-seven-passenger cars, $295.00. All guaranteed; 5 per cent dis- 
count and $10.00 electric horn free. Write now for latest illus- 
trated bulletin. New York Motor Car & Cycle Exchange, 215 
West 125th St., New York City. 


AUTOMOBILE INSTRUCTION, four weeks’ course covering 
shop and road work—provision for out-of-town men. Send for 
booklet P. M. West Side Y. Cc. A. Automobile School, 318 
West 57th St., New York City, N. Y. 


ELECTRIC AUTOMOBILES SACRIFICED, unheard of offer. 
Any standard make. Wood's, Baker, National, Columbia, ete. Any 
of these high grade machines we will sell for $100. Heerey Ma- 
chine & Battery Works, 916 E. 43d St., Chicago. 


LARGE STOCK of used automobiles, must be sold this winter 
at very low prices. Catalogue for stamp. Rubel Co., Louis- 
ville, Ky. 


WHITE STEAMER, five- passenger. . Complete equipmen nt, fine 
running order Charles G. Pape, Fort Wayne. Ind 


FOR SALE—16-passenger, 4-cylinder Plymouth | “truck. Geo. 
Schemmel, Wapakoneta, Ohio. 

FORD'S ROADSTER, RAMBLER 41, fine condition. w. 
Cooley, What Cheer, Towa. 

WANTED—POPE TRIBUNE RUNABOU T, a any condition; also 
Bro\ wnie-car. Box 161, Hammonton, N. J. ae 

“Tr ¢ OUTRUNS EVERYTHING with less Gasoline which soon 
pays itself, accelerates instantly on high gear, from no speed 
to highest, smokeless, perfect regularity, or money refunded. 
Price now special. Tuerk ¢ arburetor, 24 Lake St., Chicago. . 

FOR SALE—Orient Bue kboard in excellent running order. 
Tires fine $100. Donald Smeilie, Ypsilanti, Mich. 


FOR SALE—2 passenger, 32 cell Electric car in perfect order, 
just _Dainted. Bacon, Tiffin, Ohio 

DON’ T FAIL TC TO “READ the story of Daimler, the Father of 
the Automobile, in the current number of Shop Notes Quarterly 
There is no fiction in Shop Notes Quarterly, but many readers 
find it more interesting than any other magazine. 


AUTOMOBILE BARGAINS—Get our list before placing your 
order We will surprise you, 50 bargains from $100.00 up. Box 
275, Burlington, Wis. 


rie HOW AND WHY OF THE AUTOMOBILE”’-—A 200 
Duge . k of practical information for seekers after the funda 
regarding the gasoline engine and its application to 
ear Interesting and instructive to both the beginner 
and the expert. Bound in full ecloth—250 illustrations. Price $1.00 
postpaid Popular Mechanics Book Dept., 225 Washington St., 


Chicago 


AUTO 
al TO. TIRES Strictly high grade, first quality goods, name 
P| serial ni umber on every tire Ali new 1910 stock. At these 

28x3, $ 30x3, $14.25: 30x: 

$22.35; 31x4, 
$27. 36x4, $28.95; 

2.30 7.00. Mail orders solicited. We 
Siar atee all tires to be exactly as represented. Money refunded 
if tires are not satisfactory when you get them Overland Tire 


Co., Dept. P. M., 59 Clark St., ¢ hicago, Il Live deslers wanted 
everywhere 


= 
TIRE AND TUBE BARGAINS, new ds—add $2.00 for 
Dunlop style. Any size: 28x33, $12 00; tube, $2.50; 30x2, $13.00; 
60; 30x3%, $16.50; tube, $4.15: 32x3%, $18.00: tube, 
ix3%, $19 00; tube, $5.00: 30x4, $21.00: tu $5.20: 32x4, 
tube, $5.50; 35x4, $27.00; tube, $5.60: 34x4, $28.00: tube, 
ix4ig, $31.50; tube, $6.75. All new, no rebuilt or re- 


Consumers Tire Co A Michigan Ave Chicago, 


Fis k bolter on _tires 1.30x3, $14.00: 1.30x 
$18.00; 1.3253 single tube tire, $10.00. R 
North Ave., Bridgep« rt, Conn, 


Roth, 


AUTOMOBILE ACCESSORY and tire repair business for sale; 
in present location three years; $5,000 required. We sell and 
repair all makes of tires, Automobile Tire & Vulcanizing Works, 
Kansas City, Mo. 

WE WELD ANYTHING, cast irov, cast steel, aluminum, 
bronze, iron, steel and copper of any size, shape or weiglit. 

sertsc hy _M tor Co., Council Bluffs, Iowa 


SF. AR COIL: s 8 for make and break ignition, $2. HL K An- 


dru st, Indianapolis, Ind 
DOES” YOUR MOTOR KNOCK? You can locate the trouble 
in a moment with the Sonoscope Used by motor experts all 


over the world. Price, postpaid, $2.00 Circular free. 
Automatic Str pper Co., Stamford, Cor 

FOR SALE—Light running gear, complete, cheap with tires 
Running gear « niplete fi runabout or delivery, wheel steer Set 
of solid tires 28x% Planetary transmission, 12 horse Cireulat 
ing pumps, sprockets, chains and other parts, good as new. 
Write your wants _Chamberlain, Bartley, N . 


“HI-LIFE” STORAGE BATTERIES. Best for Automobile 
sparking and lighting Prices remarkably low Guaranteed. 
Give us a trial, or write for particulars. Northwest Mfg. Co., 
1247 Wells St., Chicago. 

AUTO TIRES, NEW. FRESH cases, 28x53, $10.25; 30x35, $11.40; 
30x $14.40; 32x3%, $16.20; 34x3's, and 30x4, $17.50 2x4, 
$20.35; 33x4, $20.00; 34x4, $20.50. Send for complete price list. 
Send 10 per cent of the amount of your order and I ship, allow 
examination. Wm. Vanderpool. The largest Tire Dealer in the 
Central West Jamestown, O 


40 AUTO ENGINES $4. to $40 each. Steam or Gasoline. 
Lists. J. L. Lucas No. | 2 _Fox Street, Bridgeport, Conn 


STEAM AUTO BOILERS Bought, Sold and Repaired. J. ! 
“as, No. 2 Fox St., Bridgeport, Conn 


Gaylor 


MOTORCYCLES 


k. & R. TWO SPEED conversion set, used less than 25 miles, 
will fit any belt drive motor motorcycle, $40.00, cost $60.00. Set 
of special rear stays for use with above to fit Merkel, $10.00, 
cost 20.00. New M-M side car complete, $50.00 0 MM 
Magneto Special Motorcycle, excellent order, $100. Callwell’s Mo 
toreycle Agency, 10 Colden St Newbt weh, N. Y 


MOTORCYCLES—Enormous variety American and foreizt n “mak 8 
—Marshes, Indians, Reading Standards, low as $25.00. All guat 
anteed Immediate delivery Send for large illustrated bargain 
bulletin. New York Motor Car & Cycle Exchange, 215 West 125th 
Street, New York City 


JUST PRINTED, ILLUSTRATED CATALOGUE of used motor 
cycles, all prices reduced this winter. Largest stock for your 
selection in the South Enclose three cents stamps. Don't hesi 
tate to write. Rubel Co., Louisville, Ky. 


40 SECOND HAND MOTORCYCLES, all makes, $35 up. Each 
one sold with our full value ‘guarantee. Tiger Cycle Works (« 
782 Sth Ave., New York City 


FOR SALE Nickel. plated spokes and nipples for motorcycles 
at low )w_ prices. R. Roth, _1423 _orth Ave Bridgeport, Conn 

LET | Us OVE RHAU ag your motorcycle this winter, first-class 
nickel plating and enameling will make your machine like new 
at a very low price Rubel Co., Louisville, Ky 

ERIE MOTOR ANI) OUTFIT complete, for bicycle; extra parts; 
new, $52. L. A. King, Tomah, Wis 

MOTORCYCLES All kinds, $30 up Re sure to get our large 
catalogue, enclosing two stamps Wilke Cycle Co, Louis ville, Ky 
~ WILL TRADE: ix5 camera, bicycle, 

e Rue! _Dubuque, 


phonogt aph, . for motor 


2 RIE MOTOR bicycle 30; has clincher wheels 
nd tires. A. R. Moore, Eusti Neb 
FOR ALE- 5 H. 1910; price reasonable Ralph 
fler, Tiffin, O 


“ASH for any make of used motorcycles 
vill . Ky 


ARGAIN 1] FOR QUICK SALE—AI1 Keliance motorcycle 2 
Goed as new. First $100 takes it Chas. E. Jense Pranklic, 
Min 

SH NOTES ms QU ARTERLY—Published four times a year 
is full of good reading for motorists It is the bigzest magazine 
in the world devoted to mechanics, science and practical know! 


edge Sold by ill newsdealers 25 cents a copy, $1.00 a year 
2H. P MOTORCYCLE ENGINE Castings, $6 
Box 199 _§ mn Arte Tex 
l 10 M Motorcycle Free Engine 
Chambersburg, Pa 


Blueprints, 


Magneto. David Zarger, 


N. Ss. U Two speed pulley Heitger 1911 Carburetor Ek. M 
East, P 


Kalteis, North 
FIRST CHECK for $75.00 takes my Pierce Motorette Irvin 
Depoy. Muncie, Ind 


DON’T BUY a single Motorcycl t t before you get ovr free 
catalog listing 1 Guaranteed supple be e it will s 
monet Motorcycle I ipment ¢ Hane port, N. ¥ 
—WANTED—Old Motoreyeles any make, any condition, any price 
Room 73, 215 West 125th St.. New York City 
WANTED—Motoreycles of any make Several Wagners waite 
Give description and lowest price for yours Shaw Mfg. (« 
Dent, 28. Galesbur 
“DON'T BUY A BICYCLE Motor Attachment until you get 
ur catalog and prices Shaw Mfg. ¢ Dept. 27. Galesburg, 
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MOTORCYCLE CASES AND TUBES, new fresh stock. 
& Wright, name buffed off; single or double clinch. 26x2% case 
corrugated $6.75, Bailey $7.50, tube $2.25; 26x24 case corrugated 
$7.00, Bailey $8.00, tube $2.5 ; 28x2 case corrugated $6.75. Bailey 
$7.50, tube $2.25; 28x2% ase corrugated $6.75, Bailey $7.75, 
tube $2.50; 28x24 case corrugated §7.50, Bailey $8.50, tube $2.50. 
Ou receipt of 25 per cent of the amount of your order I ship, 
allow examination. Money returned if not satisfactury, less ex- 
press. W. Vanderpool, Jamestown, O. 


“CONSTRUCTION, MANAGEMENT & CARE of Motorcycies,”’ 
new enlarged fourth edition just off the press. Most complete 
work on Motorcycles ever published. Detail motor drawings, Two- 
Some. 7. Prepaid for 25c stamps or silver. Keller & Risque. 
St. Paul, Minn. 


MOTORCYCLES, $50 UP. Indians, Royals, Thors, Harley Da- 
vidsons, Excelsiors, Wagners, etc.; every one guaranteed; send for 
bargain list and large motorcycle supply catalogue, repairs, etc. 
F. Widmaver Co., 2512 Broadway, New York City. 


AERONAUTICS 
MO’'D, 1911, 20 to 30 H. P. Aero Engines. Price $250. 5%x5; 
weight 120 lbs. Complete Monoplanes, $1,500. Represented at 


Philadelphia, St. Louis, Chicago and Paris Aero Shows. Cata- 
logues. Detroit Aeroplane Co., Detroit, Mich. 


LARGE ILLUSTRATED CATALOGUE of Aeroplanes, accesso- 
ries and material for building any type flying machine, Santos 
Dumont included. Alighting gears, frames, ribs and complete 
machines built in our factory, promptly, according to your speci- 
fications. Machines guaranteed to fly, $1,500, for exhibition pur- 
pose. Enclose eight cents in stamps for catalogue. Rubel Co., 
Louisville, Ky. 


BUILD AN AEROPLANE. 


Morgan 


Send us $1.00 and we wil! mail 


you blueprints and full directions for- building a 3-ft. model 
Wright Biplane or 2-ft. model Bleriot monoplane. Both fly 200 
ft. by own power. Or blueprints and directions for a 20-ft. glider. 


Chicago Acronautic Supply Company, 6030 South Park Ave., Room 
111, Chicago. 

THE AMERICAN AVIATION SCHOOL. Correspondence course 
and final trials on best aeroplanes. Employments furnished to 
compete. t aviators. Best of teachers assured. Under the auspices 
of the American Aeronautic Soc, Address 1950 W. North Ave., 
Chicago. 


AERO SUPPLIES; plain and formed wood; aeroplane and bal- 


loon cloth; propellers, motors, books and drawings. Machine 
built to specifications. First aero supply house in America. 
Largest stock, lowest prices. Large catalogue l0c. Aeronautic 


Supply Co., 3932 Olive St., St. Louis. 


“BOY AVIATORS’ SERIES."’ Six thrilling Airship Books for 
young Americans. New, exciting, and absorbing. Send for Vol. 
1, and you will quickly want the others. Postpaid 50c. At all 
bookstores. Our immense catalogue free. Hurst & Co., 395 
Broadway, New York 

GUARANTEED FLYING MODELS Latham and Bleriot mono- 
planes, 15 styles, $1 to $6. Novelties, Aero Books, ete. Send for 
new catalogue B just out. 18-inch model fiying 100 feet only $1. 
Satisfaction guaranteed. Aeroflyer Company, Box 52. Medford, 
Mass 


SQUAMTUM FLYER, the latest 
model A, 52 in., guaranteed flyer. 
27, East Norton, Mass. 


MAKE AN AEROPLANE. Send us $2.00 and we will mail you 
blueprints and full directions for building a Delmoun Aeroplane, 
Richards Iron Works, Manitowoc, Wis. 


PRACTICAL WORKING DRAWINGS of model Biplane or 
Monoplane, 25 cents postpaid. Address H. W. Greer, Room 808, 
99 Nassau St., New York City. 

PARENTS—Get your boy a model aeroplane for Christmas; 
price $1.00 postpaid. H. Lindblad, 501 W. 133d St., New 
York. 


monoplaie. Send $1 for 
Lincoln Novelty Company, Box 


WORKING DRAWINGS OF THE “DEMOISELLE,” sa», 
Dumont’s remarkable Monoplane, offered to the public for the ’ 


time. The set comprises seven large blue prints, showing = 
detail of construction, accompanied by a description of how to 
build. The machine is unencumbered by patent rights, the faiwoug 
aviator placing his invention at the disposal of the world. {| se 


plans are published in two parts in the June and July numbe: of 
Popular Mechanics, but are, of course, much smaller in the ma, 
zine because of the restrictions of space. Price $2.00, postpaid 
Popular Mechanics Co., 225 Washington St., Chicago. Il . 


“VEHICLES OF THE AIR,” the newest and only up-to-icse 
contribution to the literature of aeronautics, contains large \ 


ing plans of all successful modern flying machines. This boo! of 
500 pages, 140 half-tone photographs and 130 drawings is the ly 
book published containing every known fact of this iuteresting 
subject. Size, 9x5% inches. Price $2.50 net, postage 25 cents 
extra. Popular Mechanics Book Dept., 225 Washington s 


Chicago. 


St., Chicago, 


“THE AERO MANUAL’’—Compiled by tie staff. of “The 
Motor,” London, Eng. The _ first complete handbook on tie 
subject of mechanically propelled human flight. History of the 
work of aviators and their successes. Special articles ov the 
dynamics of flight. Of absorbing interest to either the novice 
or the enthusiast. 156 pages. 150 special illustrations. Price, 
$1.00 rage Popular Mechanics Book Dept., 225 Washington 


BOOKS AND PERIODICALS 


YOU CAN EASILY LEARN how to construct, repair and oper- 
ate the automobile, motorcycle, motor boat, flyi.g machine, by 
reading the following books: ‘‘Automobile Troubles and How to 
Remedy Them;"’ ‘‘Automobile Driving Self-Taught;’ ‘Automobile 
Motors and Mechanism;"’ of the Motorcycle; ‘Motor 
oats, Construction and Operation;’’ ‘‘Flying Machines, Construc- 
tion and Operation;’’ “‘Ignition, Timing and Valve Setting com- 
piled by practical authorities, and will give you a complete, pr 
tical knowledge of the subjects. About 250 pages each, profusely 
illustrated, cloth bindings, $1.00 each postpaid. Sold wherever 
books are sold. The Charles C. Thompson Co., Publishers, 549 
Wabash Ave., Chicago. 


ENCYCLOPEDIAS, DICTIONARIES, BIBLES, Family Phys 
cian, popular fiction and many useful articles for the home 
Grand selection for Christmas presents. Our new fall catalogue 
is now being mailed free. Monthly payments accepted. Lorenzo 
J. Peabody, Boston, Mass. 

MOTOR BOAT HANDBOOK, VOL II—Full of information for 
the builder, amateur or professioiial, the owner, navigator id 
engineer. Chapters on the many problems of motorboat operation 
by leading authorities. Color plates and articles on yacht flags, 
code signals, weather signals, etc. Large type, good paper, hand- 
some binding. Price, postpaid, $1.00, or with a year’s subscrip- 
tion to Motor Boat (subscription price $2.00), $2.50. Motor HBoat 
Publishing Co., 1133 B’way, New York. 


MOORE’S UNIVERSAL ASSISTANT.—A complete mech ni 
One of the most valuable books in print. 1016 pages, 500 « 
gravings, and over one million industrial calculations. Cloth 
bound. Regular price $2.50. For December only $2.00. Bazar, 
1318 Rush St., Philadelphia, Pa. 

MOTOR BOAT HANDBOOK, VOL. L—A reference book for 
the expert. A text-book for the novice. Pronounced by leading 
authorities the best work of the kind ever published. Chapters on 
building and operating motor boats by the authorities, (. G 
Davis, G. F. Crouch, C. P. Tower, R. H. Combs and 
Handsomely bound, 200 illustrations. Price, postpaid, $1.) r 
with a year’s subscription to Motor Boat (subscription pri 


$2.00) for $2.50. Motor Boat Publishing Co., 1133 B'way, 
New York. 
3,000 FORMULAS, RECIPES and trade secrets, 368 pages 


25c. Catalogue hundreds of beoks adjustable to all trades or 
quest. C. Hardage, Box 681, Syracuse, N. Y. 


I. C. 8S. TEXT BOOKS bought and sold. George F, Wil! » 
Box 408, New Orleans, La. 


WANTED—AEROPLANE MOTORS, new or seccnd hand, 15 to 
40 H. P. Address T. 8. Bindschedler, 1044 Garfield Ave., Chicago. 
MODEL AEROPLANE, Instructive to experimenters. Self-pro- 
Flies considerable distance. 50c prepaid. Aeroplane Mfg. 


pelled. 
Co., 309 15th St., Brooklyn, N. 


FOR SALE—CHEAP, 7 horsepower Curtis aero motor. Com- 
plete with propeller and all attachments. J. W. Rosliou, Harris- 
burg, Pa. 


LEARN HOW TO FLY. Send $1.00 for model flying machine, 
Guaranteed fiyer. Wm. Ragan, Sayre, Okla. 


MODEL GASOLINE ENGINES, built to order for Model Ae- 
roplanes. S. Dragoo, 3228 Flournoy St., Chicago, Il. 

AERO, PUBLISHED WEEKLY, $2 a year; ten cents a copy. 
Illustrated news of the Aero world, descriptions ard drawings of 
latest aeroplanes. Aero, Printers’ Building, St. Louis. 

MOTORS—40-60 H. P. Elbridge ‘‘Featherweight’’ aviation. 
Better than new, $500. Cost $1,000—‘‘Call” 2 cylinder 30 h. p. 
aviation $275. 25 h. p. air cooled, $125, Fully guaranteed. 
Avery Tool (o., Streator, Ill. 


WORKING DRAWINGS AND DESCRIPTION of Santes-Du- 
mont Monoplane or Wright's Bi-plane, Fifteen Cents each, both 
for Twenty-five. Hibline, 708 w. Lafayette, Baltimore, Md. 

AEROPLANE 1l0c. 6 Aviation Photos, 25c, Richard Lavery, 194 
Broadway, New York. - 

BROOKS SAYS—Protect your work with my flexible aeroplane 
varnish, used for aeroplanes, gliders, hangars. Formula, 25c. 
Brooks, Box 351, San Francisco 


SHOP NOTES QUARTERLY No. 4, for the last quarter of 
1919, is now on sale. Ask your newsdealer to show you a copy. 
By the year, $1.00. Per copy, 25c. 


MOTOR BOAT, the pioneer, the authority. Subscribe t 
oldest, strongest, livest motor boat publication. Brillia:t articies 
by leading authorities, cruising stories, and able technical de, 
ments, make Motor Boat invaluable to the owner of a ! r 
boat and to the man who expects to own one. Published twice a 
month on the 10th and 25th, 24 numbers for $2.00 a year. Sa™- 
free. Motor Boat Publishing Co., 1133 B’way, ‘ew 

or 

LEARN HYPNOTISM AT HOME.—Complete lessons and 
structions for 25 cents postpaid. Address H, W. Greer, Room *'>, 
99 Nassau St., New York City. 

WONDERFUL BOOK ON HYPNOTISM, Personal Magne! 
and other Occult sciences sent free to anyone Send your : s 
to-day. M. D. Betts, Sta. 65, Jackson, Mich. 

“HOW TO WIN SUCCESS.” 368 pages, $1.50. “H 
Hypnotize,”"’ 237 pages, $1.50 ‘“‘How to Get Rich,”’ 158 | 
$1.10. to Read Thoughts,’’ All prepaid 
Catalogue free. Webster Specialty Co., X70, Chicago 

OUR MAGAZINE CATALOG will save you money. Ser 
it. Dietrich Subscription Co., 30 Main St., Middleville, M 

“POWER OF PERSONAL INLUENCE.”’ Your latent 
and how to use them. 120 pages 25c. ‘‘Personal Magnet 
containing valuable advice insuring success in life. 146 | 
30¢e. Both 50c, Catalogue free. Aug. Martens, Pul 
Burlington, Towa. 

SHOP NOTES QUARTERLY is the largest periodical i 
world devoted exclusively to Mechanics, Science and T 
Knowledge. It is growing with each new issue in the mn . 
variety and quality of its contents and illustrations. t 
contains over 200 pages of reading matter and about ©!" 
trations. $1.90 a year. 25 cents a copy. 

BOOKS—Classic fiction, catalogue for stamp. Dull 
P-2713 Mozart St., Chicago. 
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POPULAR MECHANICS ADVERTISING SECTION 19 


FOR POWER is taking the place of steam for reasons of 
y. Learn all about this great change by reading our new 
nical book on this subject, written by a first class au- 
for the practical man. 192 pages, profusely illustrated, 
binding. Price $1.00 postpaid. Popular Mechanics Book 


Ip 225 Washington St., Chicago, 


GINEERS’ questiors and answers for license, by Hobson, 
nty-five cents, postpaid. Send stamps. Keilly’s Book Store, 


I ielphia, Pa. 


METAL SPINNING” is the name of the only book published 
is interestiag art. A concise working manual both for 
who desire to spin metal as an art recreation and to 

w this work as a trade. 80 pages, 33 illustrations. Price, 
ts postpaid. Popular Mechanics Book Dept., 225 Washington 

Chicago. 


.oYS’ BOOK ON GAS ENGINES—By F. L. Faurote. Every 
should know about the gas engine, because Of the very im- 
‘ant place it holds in the power world. Here is a book written 
boys ean readily understand it. Price 25 cents postpeid. 
pular Mechanics Book Dept., 225 Washington St., Chicago. 


EDUCATIONAL AND INSTRUCTION 


LEARN BOOKKEEPING AT HOME for 50c. Its simplicity 

vn by practical set of books and business forms. For every 

try full and clear explanations. No long study, no higi tuition. 
Price 50c., postpaid by G. Melville, P. O. Box 531, Syracuse, 
Be 


FREE TUITION BY MAIL, to one representative in each 
inty. Normal, Academic, Civil Service, Agricultural, Language, 

Drawing, Bookkeeping and Shorthand Courses. Apply for schol- 
ship to Carnegie College, Rogers, Ohio. 


SHORTHAND IN SEVEN LESSONS—125 to 200 words per 
minute Piain as long hand. Stroke vowels. No shading. Cor- 
respondence Club for students. Instruction book (8th edition), 
2 Money refunded if book is returned at once. Unigraph Co., 


maha, Neb. 


CLERKS AND MERCHANTS—We teach you to form perfect 
letters ‘in twenty-four hours and to become a card and sign 
writer in ninety days. Terms easy. Success guaranteed. South- 
western! Schocl of Letters, Waco, Texas. 


I Cc. S. AND A. 8S. C. SETS for sale. Have few I. C. 8. 
scholarships at bargain. George F. Williams, Box 408, New Or- 
leans, La. 

$25 WEEKLY painting solar prints. Instruction, 20c. East- 
ern Supply Co., Everett, Mass. 

I. CC. 8 COURSE IN SURVEYING, $3. Other courses as 
eap. Books of all kinds for sale, rent or exchange. Send name 
c, C. Lutes, Noxen, Pa. 


LEARN TO CARVE, beautiful flowers, etc., on cardboard. A 
money-making home employment. Information free. A. W. 
Dakin, Syracuse, N. Y. 


SHOP NOTES QUARTERLY, published four times a year by 
the Popular Mechanics Company, may be called a ‘Post-Graduate 
Course’ for craftsmen and mechanics, and for all men who have 
to do with the industrial and practical side of moder progress. 
Ask your newsdealer to let you look over a copy of this progres- 
sive periodical. $1.00 a year-—-25 cents a copy. 


FOR INDIVIDUAL STUDY of mechanical drawing our 
new book by Wm. F. Willard, formerly instructor at Armour In- 
stitute of Technology, is especially suitable. 134 pages, 131 illus- 
trations, size 5x7 inches, cloth cover. Price 50 ceuts postpaid. 
Popular Mechanics Book Dept., 225 Washington St., Chicago. 


25 BEAUTIFUL POSTCARDS, all holiday or assorted, 25e. 
Worth 60c. Baker & (o., 2126 Harrison St., Chicago. 


SEND 2c. STAMP FOR FIVE samples of our very choicest 


gold embossed birthday, flower and good luck postcards; beautiful 
colors and loveliest designs. Special prices to agetts. Art Post- 
card Club, 614 Jackson St., Topeka, Kan. 


SEND 25c. COIN OR STAMPS for six. beautiful photo post- 
wee. “Pretty girls."" Address Notion Co., Box 156,, Woodstock, 
Llinois. 


EXCHANGE POSTCARDS.—Largest and best club in the coun- 
try. Big list U. 8. and foreign names, l0c. C. C. Club, 3935C 
Tracy Ave., Kansas City, Mo. 


CHINESE, JAPANESE and California postcards; rare colored 
assortment, 10 for 25c. Minnie B, Jaquith, Richmond, Cal. 


TWELVE CHARMING YELLOWSTONE PARK cards, 25¢. 
Catalogue free. C. M. Durso, 181 Worth St., New York. 


10 HIGH GRADE POSTCARDS, l0éc. E. L, Treichler, San- 
born, N. Y. 


ART POSTCARDS, samples and price list. Send stamp. Emco 
Co., 3rd St., Hamilton, Ohio. 


POSTCARDS wholesale, 90c—1000 up—Catalogue 20 assorted 
Vern Co., 66 Decatur, Brooklyn, N, Y,. 


package l0c. Borsch, 224 N. 52nd St, 
a. 


POST CARDS; 15 Embossed Christmas, 10c. 10 Extra Fine 
Embossed Christmas and New Years, léc. 10 Sik Flower Em- 
+ mg 10c. 20 Comics, 10c. Swanson Card Co., Cannon Falls, 
Minn. 


GAMERAS, PHOTO SUPPLIES, ETC. 


KODABL FILMS DEVELOPED, per roll, any size. 
Prompt attention given mail orders. Prints 2% x 3% to 3% = 
4%, 3c.; 4 x 5 to 3% x 5%, 4c. M, Manning, 1062 Third 
Ave., New York City. 


BETTER SEND A POSTAL for our catalogue of cameras, sup- 
plies, developing, and Christmas suggestions before they're aD 
gone. Last lot went like hot cakes. Valuable exposure meter in- 
cluded for 10 cents. Rex Bromide Co., Lincoln Park Station, 
Chicago. 


SEVEN PERFECT 5x7 ENLARGEMENTS from one or more 
good Brownie or other small films, prepaid, for $1.00. C. B 
Struble, 315 8S, E, 14th Ave., Minneapolis, Minn. 


8x10 CAMERA, two set lens, for sale or trade for smaller cam- 
era. Butts, Oxford, N. Y. 


FOR SALE—KORONA CAMERA, series 5, 6%x8%, new Turner- 
Reich anastigmat, $60. Wm. L. Strock, Dyersville, Iowa. 


FOR CAMERA OR KODAK USERS-—The Columbia exposure 
meter, lic. C. S. Dum, 74 Guilford Ave., Columbus, Ohio. 

FILMS DEVELOPED FREE; Brownies, 3 cents; 3A, 4 cents; 
we pay postage; work unexcelled, superb enlargements; our price 
list will interest you, write for it. Daguerre Photo Company, 
233 East Broadway, New York. 


WILLOUGHBY’S PHOTO BARGAIN LIST tells you how t& 
save movey and get a Square Deal in the bargain. Willoughby 


$200 to $600 MONTHLY easily made fitting eyeglasses. Short, 
easy mail course. Diploma. Special reduced tuition fee. Big de- 
mand for opticians. Best and easiest money-making business 
‘quick sales. Tremendous profits. We assist you to start. Write 
t day for free “‘Bookiet 4." Tells how. National Optical College, 
Mt Louis, Mo 


EDUCATION? See ‘‘Typewriters.’” Atchison. 


PICTURES AND POSTCARDS 


FOR ONLY 20c we will send you 50 fine postcards, 30 land- 
Scapes, best wishes and birthdays and 20 fine gold embossed 
Christmas and New Year’s cards. German-American Postcard 
Co., Dept. 50, Burlington, Iowa. 


LITTLE “STEWART” BANJO, good condition, less than half 
price, $25. Oil paintings, California redwoods on redwood panels 
from $1.00 up. Strikingly decorative. Larger landscapes or ma- 
rines on canvas, $5.00. L. Binns, 168 North Fifth, San Jose, Cal. 


_EXCHANGE POSTCARDS with members all over the world. 
Complete list of members with information, 25c. H. W. Greer, 
Room 808, 99 Nassau St., New York City. 


REAL PHOTO POSTCARDS—Local views, 200 each of five 
views, $16.00 per 1,000, cash with order. Sent prepaid free. 


Special price to bi 
Creék,*-Mich. jobbers in large lots. Little & Co., Battle 


x... BEAUTIFUL POSTCARDS, “Trip Around the World,.”” 25c. 
‘ach card produced from genuine photographs in very attractive 


ey Agents wanted. The Van Specialty Co., Box 198, Fargo, 


FREE—One 7x9 photograph with eve 

P s ry order for my 35c. Album 

= = beautiful girl studies; all real photographs: send today. 
rt Photo Co., Dept. 1, 420-85 Dearborn St., Chicago. 


Everything Photographic, 814 Broadway, New York. 


NAVIGATION 


NAUTICAL SCHOOL—Lake and Ocean Navigation Marine En- 
gineering. Make a specialty of preparing young men for original 
or raise in papers. Special yachting course Students taught by 
correspondence. Chicago Nautical School—founded by Lieut. W. J. 
Wilson, U. 8S. N.—Masonic Temple, Chicago. Send for circular. 


TRADE SCHOOLS 


PLUMBING, ELECTRICITY, BRICKLAYING or Mechanical 
Draughting, taught by expert workmen Short time and smal 
cost. Positions always open. Catalogue free Write today. Coyne 
National Trade Schools, 80 E. Illinois St., Chicago 

AUTOMOBILE DRIVING AND REPAIRING practically taught 
on up-to-date automobiles—two entire floors. Greer College of 
Motoring, 1457 Wabash Ave., Chicago. 


AUTOMOBILE SCHOOL—Learn the automobile business, re- 
pairing and driving, in which you can earn good wages and have 
healtiful and pleasant work We give a thorough and practical 
course in road work and repairing. For full particulars address 
Academy of Automobile Engineering, 1420 Michigan Ave., Dept. 
“A,”’ Chicago, Til. 


LEARN PLUMBING, EARN $5.00 A DAY. We qualify you in 
four to six months by actual experience on new buildings, which 
feature of instruction cannot be obtained in other schools in the 
country. Tools furnished Free. Tuition reduced. For particulars 
address Master Plumbers Trade School, 3657 Finney Ave, 
Louls, Mo. 


AUTOMOBILE SCHOOL. You learn with your hands under the 
superintendence of the best instructors obtainable at the Chicago 
School of Motoring. Write for particulars. F. E. Edwards, Inst., 
Dept. “B,”’ 1619 Michigan Ave., Chicago, Ill. 


BUSINESS OPPORTUNITIES 


$$$$ SPARE TIME $$$$—Earn $10.00 to $15.00 a week during 
Spare time. You can do it. Start a mail order business right 
from your own home, city, town or rural district. We, as manu- 
facturers, have new, easy selling plans for you as our mail order 
dealer to co-operate with us to keep our factories busy. We carry 
the stock, seasonable leacers, no cativassing. Small capital. You 
Pay us out of the business. Large profits. Experience not neces- 
sary. Do net work and siave for ethers, helping them to build 
fortunes, but get wise, make it yourself. We show you how. 
Write me today for free plans, positive proof and sworn statement, 
J. M. Pease, Pres. J. M. Pease Mfg. Company, 565 Pease Bldg 
Buffalo, N. Y. 


~ HAS ANYBODY, ANYWHERE, got a good Mittle, light manu- 
facturing busi.ess estxblished, profitable, or small wholesale 


business to exchange for unimproved real estate in suburb of 
large eastern city’ Value, seven to nine thousand dollars. 
Box 100, Moorestown, New ww Jersey. 


~ FOR SALE- MODERN STEAM Laundry plant with 
building and lot if desired. Lecated in live college town 
good surrounding towns to draw from. 
A snap, write quick. 0. K. Laundry, Lamoni, lowa. 


BIG MONEY GROWING MUSHROOMS, flowers, vegetables. 
Modern system, starting any plants. Pure Tissue Culture Spawu; 
crop earlier, multiplied 10 times ‘all seasons, marvelous results. 
20 years practical experience by Professor of Botany. (Book 
free) experimenting farm. Boom for Farmers, Gardeners, Flor- 
ists, Mushroom growers. Garden at home for everybody. Address 
Challenge Farm, 6961 Gravois St., St. Louis, Mo. 


MONEY INVESTED in our peanut and match maciines will 
yield larger proliis to operator than money invested in auy other 
business; for particulars address Lion Maciine Co., 706 Jos. 
Campau Ave., » Detroit, _ Mich. 


WHEN HUNDREDS CAN make $1 an hour with this new and 
easy method, you will also; a red stamp brings positive proof. 
Address Scieititic Method Co., , Box 1608, Spokane, Wash. 


~ MAKE $1, 000 to. to §10, 000 per year. I will positively start you 
in business; you pay we for instructions after having earned your 
first $50; no canvassing; for particulars inclose 6c stamps. Cari 
M. Cook, Limon, Colo. 


OPEN a dyeing and cleaning establishment, very little capi- 
tal needed, exceilent profits. We teach a successful method by 
for bookiet. Ben-Vonde System, Dept. C, Staun- 
ton, Va. 

I WANT TO START YOU sailvering mirrors at home in spare 
time; anyone can eusily make $4 to $7 daily. Write for free 
booklet and sample. G. F. Redmond, Dept. 306, _Boston, Mass. 


ie & MADE $50,000 in five years , with a small mail order business ; 


brick 
with 
No experience necessary. 


began with $5. Send for tree bookiet. Tells how. MHeacock, 
5074, Lockport, N. Y 

EASY TO MAKE MONEY with our big line of live joker’s 
articies, movelties, etc. Sell at sight. KLvery one winner. 
Wholesale catalogue and sample lic. Novelty House, Somer- 


ville, Mass. 

~ START A “FRENCH | DRY CLEANING | and “dyeing | business ; 
no capital required. Write for free book, ‘‘Opportunity.’’ Flor- 
entine Dept. 70, 206 Boylston Building, Chicago, Ti. 


“DON'T WORK FOR OTHERS—Get in business for yourself. 
Salary aud working interest in the business. No schemes. Write 
teday. Columbia Commercial Company, Suite 41/0, Exchange 
Building, Los Angeles, Cal. 

20 WAYS TO INCREASE your income, 10 cents. Send for 
this valuable collection of dollar getting secrets today and turn 
your spare time into cash. Satisfaction guaranteed or dime re- 
funded. Descriptive circular of othr bargains free. Cd. Money 
Back Store, Baltimore. — 

MONEY MAKING MAIL order 
Mutual Exchange, Columbus, Ohio. 

HOME MANUFACTURING—Best book out. 


books ; Circulars furuished. 


t. Small capital, big 


= pees 25c. Circular free. Ary, Johnson, New Mar- 
ket, N. J. 
CRACKERJACK POPCORN, (confection). ~ Basily made. For- 


mula, 25c.  Ewing’s, Hastings, Neb. 

LEARN THE PLATING BU ‘ESS. Full instructions for dip, 
Plating knives, forks, etc., $1.00. Kogers Metal Works, Kansas 
City, Mo. 

MAIL ORDER BU SINESS—Distinctly new idea, start success- 
fully on extremely small investment; part cot trol’ given progres- 
sive operators; high grade; large profits; easily conducted. Par- 
ticulars free. Bixby, Hamilton Bldg., Lancaster, Ia. 

YOUNG MEN! YOUNG WOMEN! I will supply you with 
formulas and material to start you making money. Write today. 
Home Needs Company, Tacoma, Wash 

“ROCKPORT !—Uncle Sam's new seaport on the Gulf Coast of 
Texas, is the next focus of great activity and offers wonderful 
opportunities to the far-siglited investor. Live agents should 
@rite today for our proposition, which is the best in Texas. 
Gulf_Coast_Immigration Company, Rockport, Texas 


YOU CAN START Mail Order Business in your own home. 
Big profits. Everything furnished. Free booklet tells hew. W, 


Foote, Box 254, 
“HOW TO JUDGE | 


_Muskegon, _Mich. 
a pat tent. An “eye 


opener’’ for inventors. 


Sent free. Obed Billman, Cleveland, Ohio. 

“CONDUCT A “CANDY KITCHEN.” Clear $20 daily. Small 
capital required. Send for particulars. Kennon and Co., 148 
West Ontario St., Dept. A, Chicago 


I PAY $1.00 each for names! To correspondents by ‘my new 
plan. Work at your home; no peddling. W. F. Blye, Dept. 31, 
Terre Haute, Ind. 

GAS AND RANGE LIGHTERS; —e buys; sample 25 
cents. F. Sterling Co., Box 766, Trenton, N. J. 


POPULAR MECHANICS ADVERTISING SECTION 


ISAAC SPRINGER & 


COMPANY, 107 So. 
Angeles, Cal., 


Broadway, Los 
deals in oil stocks and | oil lands. Les 


Write. 


EARN $35 WEEKLY working spare time only. 
Wm. Ropes, 27 Hast 22d St., New York City. 


HERE’S AN OPPORTUNITY to double your present earning 
capacity. We want one agent in every factory to sell the bes 
meet and the best advertised hand soap on the American market 

e give 


Partie sulars tree. 


exclusive sale and only want ambitious men. For 
particulars, write today. N. E. Supply Co., 9 Fulton Place. 
Boston, Mass. a 
PIE PAN and Lifter, no burned hands using these Pans and 
lifters. Congressional District and State rights for sal 4 
district should net a hustler $5000. Deeds for rights legally 
executed good till Dec, Srd, 1924. Sent through your bank 


J. _Kay, 01 Oreana, II. 

HOW TO svU cc ESSFU LLY CONDU ( T a Mail Order bus 
95 Page Bock of Real Secrets and Facts for 25c 
Stark Co., Dept. A, W Whiti g. Ind. 
LEARN SEWING MACHINE REPATRING—© omplete 
$3.00. atten. Sewing Machine Expert, 1216 E. 
Baltimore, Md 


ST ART A HOME BUSINESS. 
knowledge by mail. Some make 
booklet for stamp. Information 


siness 


Postpaid 


course 
Madison 


Sell your ideas, formulas and 
$1000) =monthly. Instructive 
7 _ Marietta, Ohi 


System, 227, 
GO ON THE STAGE, see the world and make money. 


Splendid 


opening. Either Sex. Experience unnecessary. Helpful book 120 
pgs. 25c. Avother 140 pgs. 30c. ‘Stage Success’’ free. Popular 
Dramatic Institute, Springfield, Mo. 


BUILD A BUSINESS of your own and escape salaried drudgery 
for life. Learn the Collection Business Limitiess field; lint 
competition. Few opportunities so profitable. Send for “Pointers” 
today. American Collection Service, 101 State St., Detroit, Mi 


LONG ESTABLISHED mail order publishing business. Part 
or all at a bargain. Easily conducted by auyone, anywheré 
Experience unnecessary. Successful plan and wholesale prices 
free. Popular Institute, 29 Rando olph_ St., Chicago. 


$5,000 TU $10,000 per year in the Keal Kstate Business. Ni ay 
ital required. I will teach you how and make you my special 
represettative. Send for my big Free Book. Herbert Hurd, Pre 
Gray Kealty Co., 884 Dwight Bldg., Kansas City, Mo 


START A MAIL ORDER BUSINESS of your own. Be » 
own boss. I made $25,000 in two years with small capita! 
start. My booklet “‘Money Making Opportunities in the Mail 
Order Business’’ sent free. Address Mchean, Dept. 342, No. 2252 
Eighth Ave., New York. 


MAKE BIG MONEY; 
(silver preferred). 
Dept. A, C. E. Case, 


LIVE MEN: If you are making less than $25 weekly, send 
your address quick. If you have a horse aad buggy or bicyck 
can use, all the better. We teach you. You can st rig 
where you live. You owe it to yourself to investigate this op 
tunity and let us prove that we can better your condition. T 
Thomas Company, 962 Third St., Dayton, Ohic 


LEARN THE TRUTH about Mail Order business before buyir 
*“outiits.”’ lusportant intormation and particulars fo: 
free. Mail Order Library, 509 P. M. Fifth Ave., N. Y 


SEE WHAT I SAY under “‘Typewriters.’’ Atchison 
START A MIRROR FACTORY. We teach and trust y 


brings sample lesson; $25 daily easily. Hullinger’s Mirror = 
2, Francesville, Ind. 


over 200 ways to increase your incom 
Satisfaction guarauteed or money returned 
10 Owen St., Hartford, Conn. 


AGENTS WANTED 


$10.00. A DAY SALARY is good enough for any man, is! 
Yet hundreds of our live wire agents are making this é 
more with our new plau of taking orders for positively the lighest 
grade stictly made-to-order men’s suits and overcoats, 50 a 
one-third less than others charge. We can show any 0m 
will work how to make big money. Our new plan bring 
quick. No waiting around. You get the orders, every tit 
off, mo man on earth has this pla:—that’s why our age! 
the big money every day. We supply everything free 1 
start you right and make money right from the Jump. 1° 
no experience or capital. Exclusive territory. We send f 
new outfit of samples, fashion plates, complete instructi 
details of our vew plan that makes more money for aget 
any one ever dreamed possible in the business. Write nov 
Direct Tailoring Company, 810 Schiller Bldg. Chicago, Ll. P 
—Ask about our special offer, which enables you to get a! 
own clothes for nothing. 


MAKE $100.00 between now and Christmas. You can 
easily with our four beautiful new holiday catalogues s! 
2.000 different Christmas articles, consisting of watches, t 
ware, jewelry, leather goods, diamonds, neckties, postcards, ¢ 
mas cards, and 1,000 novelties that sell at sight. Goods § 
by. prepaid express. Everything guaranteed. Extra presen! 


agents this month. Big prize contest. Splendid commits 
Largest assortment, best goods and lowest prices. We 

most reliable agency company in America and want you to ! 
our free sample catalogue of 750 pictures. Write for it 
A. W. Holmes & Co., 123 Boad St., Providence, R. L 


SELLER in connection with Modern 5 
Heating Irons. The Modern Saftey Iron Stand. Fits any ! 
style or make of iron. Agents for Modern-Make-Milwarrkee 
cialties are getting the money. Sell advertised goods. W rit’ 
day for new agency proposition. Modern Specialty Co., 
facturers, Milwaukee, Wis. 


ANOTHER BIG 


uying 
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to $40 A WEEK at home or traveling. If you are making 

than $25 to $40 a week, sit right down and write to the 

an Woolen Mills Co., for the most amazing mo.ey-making 

ition of the age. This concern is the largest mail-order tail- 
establishment in America, with immense capital and re- 

s. They make the finest made-to-measure suits at prices 

efy competition. Suits $7.50 and up. Pants $2.25 and up. 

their vast business is done through agents. They start any 
tious man in the tailoring business, furnishing everything 
red, at their own expense. Men without any previous expe 

e can make $25 to $40 a week, right from the start. Many 

eir salesmen make as high as $200 a week. The America! 
Mills Co. produces its own cloth. This is the secret of 

toe low prices its agents are able to offer on finest made-to-meas- 
suits. With its own great tailoring shops, skilled tailors and 
vers, it gives more style, better quality, greater value than any 
lar concern in existence. Best of all, it supplies its agents 
handsome suits at cost, and turns over to them all inquiries 
received from their territory. If any of you readers are looking 
fo> easy work, big pay and independence, we advise them to write 
the American Woolen Mills Co., Dept. 468, Chicago, IIL, at 

. for thelr wonderful proposition. 


GENERAL AGENTS—125 per cent profit, 97 per cent saving or 
more to customer. Ha. d rope niiking machine, new, absolutely no 
petition, virgin territory. Makes rope from scrap twine (free) 
binding twine, any length or thickness, twice as strong as fac- 
tory rope, saves hundreds of dollars yearly for farmers, ranchers, 
factories, stores; all rope users. Demonstration brings crowds. 
One man sold 12 first twenty minutes, another sells 100 weekly. 
Get territory now, appoint sub-agents. Sells for $4.50, costs $2. 00. 
Handsome outfit free. Chicago Specialty Factories, ““‘Dept. A,’’ 40 
Michigan Ave., Chicago. 


$80.00 PER MONTH paid railway mail clerks, customs and in- 
ternal revenue employes. No “‘layoffs."’ Short hours. Rapid ad- 
vancement to high salaries and high government positions. Thou- 
ds of appointments coming. Common education sufficient. Po- 
litical influence unnecessary. Country and city residents stand 
same chance of immediate appointment. Examinations announced 
everywhere January 15th. Coaching free to first 25 applicants. 
Write immediately for schedule showing places of the examina- 
tions Franklin Institute, Dept. D 86, Rochester, N. Y 


AG E NTS $50 weekly; we manufacture the best needle case 
made; a wonderful seller; 200 to 500 per cent profit; talking un- 
necessary; our copyrighted ‘‘Trust Scheme’’ Envelopes do the 
work; general age: ts can make over $100 weekly; send 10c for a 
25e sample containing 115 needles; particulars free; buy direct 
from the factory at wholesale. Paty Needle Co., 102 Union 8q., 
Somerville, Mass. 


U-KAN-PLATE SILVER PLATER and polisher; silver-plates 
copper, brass and nickel—delays tarnishing—extra strength for 
plating automobile parts. Agents wanted. A. R. Justice Co., 607 
Chest..ut St., Philadeiphia, Pa. 


GET READY NOW for big Christmas and 1911 business. 
Sales and profits way out of the ordinary all the year round. An 
evolution in bathing—combines shower, shampoo, massage at 1-20 
cost and better than expensive over-head showers. Sells fast in 
cities, small towns and has special attachme..ts making use ideally 
practicable in country homes without bathrooms. 250,000 sold 
already 1910—at least 500,000 1911. Sample outfit furnished. 
Apply quick for agency before all open territory is filled. E. H. 
Selecman, Sales Mgr., 635, 210 Monroe St., Chicago, Ill. 


AGENTS—Free sample to working agents. Sell the e best 
Vacuum Cleaner on the market at a price so ridiculously low that 
anyone can afford them. Sells on sight. You be the one to get 
the thousands of dollars in profits. A postal will bring you full 
particulars. Free full-sized working sample. Braham Co., C 13 
Cincinnati, Ohio. 


LIVE AGENTS 3 WANTED—Hustlers to handle our 6 new catchy 
Xmas packages. Our “‘Baby Package’ is a winner. Many are 
making as high as $20 per day. Big rush on. Start now with 
us and get in right for 1911. Write today for catalogue of com- 
plete line including Xmas Specials. Davis Soap Co., 80 Union 
Park Ct., Chicago. 

AGENTS earn from $3 to $6 a day selling Victor razors and 
Strops. Fine outfit, goods sell at sight. 100 per cent profit, ex- 
clusive territory. We teach how to make sales; ear: while you 
learn The Victor Manufacturing Co., Dept. P. M., Canton, O 


ALADDIN Kerosene Mantle Lamps sell fast as you can demon- 
Strate them. Needed in every home. Generate gas from kerosene 
(coal oil) and give light more brilliant than city gas, gasoline or 
electricity. Our Sunbeam Burvers fit other lamps. You are losing 
dollars every minute you hesitate. Write nearest office. Mantle 
Lamp Co., Desk 567, Chicago; Portland, Ore.; Waterbury, Conn. ; 
Winnipeg, , Montreal, Can 


AGENTS—Either sex, 100 per cent profit made selling our sys- 
tematic household account books; no talking; public demand them 
Send stamp today for particulars. Climax Specialty Co., She- 

a. 


nango, 


BOY and girl agents, sell 24 packages of postcards for us at 
lfc each and receive a beautiful aeroplane free. Write today. 
The > Home Novelty Co., Dept. 1, Littleton, Colo. 


Cc ASSERS AND -AGENTS—We manufacture face ‘creams, 
powders, toilet specialties, with your name; 500 per cent; no com- 
petition. Arthur V. Kempton Co., Detroit, Mich. 


AGENTS WANTED to sell rich-looking imported 36x68 rugs at 
$1 each; R. H. Carter, Milan, Tenn., sold 115 in 4 days; his 
profit $51; you can do as well. Write for sample offer and unique 
om d plan; exclusive territory. A. Condon, Rug Importer, Ston- 
nhgtqn aine. 


AGENTS—Send 10¢ for handsome sample German silver key 
check, your name and address stamped thereon. Big commis- 
sions for taking orders. Blank stock and stamping nee sup- 
plied. Hart Manufacturing Co., 80 Guernsey St., Brooklyn, N. Y. 


~ 


BECOME A MANUFACTURER'S AGENT. We manufacture 
hosiery which outwears three of the ordinary kind; replaced free 
when hole appears. Easy sales; large profits. First reply obtaing 
agency your city. Triplewear Mills, Dept. D., 724 Girard Ave.. 
Philadelphia. 


YOU CAN MAKE MORE money than you ever dreamed 
sible decorating china, burnt wood, metal, etc., in colors from 
photographs. Men successful as women. Learned at once, no 
talent required. Takes . wild-fire everywhere. Send stamp 
quick for particulars R Vallance Co., Elkhart, _ Ind 


YOU CAN MAKE a good income acting as agent for } Manheim 
Mendiess Hosiery for men and women, bearing a positive six 
months’ guarantee against holes. Box six pairs, men $1.00, 
women $1.50; assorted colors. Direct from mills to wearer. 
Write today for terms. Manheim Hosiery Mills Company, Dept. 
P, Manheim, Pa. 


ONE LIVE MAN OR WOMAN in every town to represent 
the largest factory in America selling on credit at Wholesale 
prices direct to the consumer. No money required. Send your 
name and address, we will send you full particulars of how to 
begin work. Experience unnecessary. Start earning money at 
once. Address R. C. Read, Manager, 11 S. Tth St., Philadelphia. 


GET AWAY from wage slavery; the e Booster M: \gazine shows you 
how to start in busines for yourself with a small investment; two 
months’ subscription, l0c. Bocster H. Co., 22 Fifth Ave., Chicago. 


WONDER OIL LAMP— Revolutic nizes lighting—needed every- 
where—40,000 already sold; agents enthusiastic; big profits; ex- 
clusive territory. Write quick. Free sample to active agents. 
U.ited Factories, Dept. D, Kansas City, Mo. 


WANTED—COUNTY REPRESENTATIVES for Success Hand 
Vacuum Carpet Cleaner; selis for $15.00; the only successful 
single person machine on the market; biggest kind of profits; 
write for terms. Hutchison Mfg. Co., Wilkinsburg, Pa. 


AGENTS IN EVERY CITY and town; best selling ‘automobile 
specialty; large demand for goods; success assured; start at once 
Kuehnlenz Specialty Co., Dept. P, 7100 Butler St.. Pittsburg, Pa. 


ROOSEVELT’S WONDERFUL BOOK. Life and African trials. 
Postpaid $1.48. Big demand. Agents wanted. Lock Box 537, 
Tyndall, South Dakota. 


AGENTS’ HARVEST—Revolving rubber heels, the only heel that 
cannot wear lop-sided, because it revolves automatically at each 
step, thus wears off evenly down to a wafer. Anyone can put 
them on in few minutes. Mark outline of heel. Send 25¢ for 
sample pair. Revolving Heel Co., Morris, Illinois. 


AGENTS—HANDKERCHIEFS, DRESS GOODS. Carleton made 
$8 one afternoon; Mrs. Bosworth made $25 in 2 days. No expe- 
rience needed. Free samples. Credit. Freeport Manufacturing 
Company, 59 Main St., Brooklyn, N. Y. 


$100 MONTHLY and expenses to trustworthy men and women 
to travel and distribute samples; big manufacturer. Steady 
work. 8S. Scheffer, Treas., M. K. 125, Chicago. 


(CELLU LOSLA)—Door plates, new. lettering pure gold. Send 
for sample case. Nothing invested, 100 per cent profit, sell to 
every house. Public demand them. LaFontaine, inventor and 
manufacturer, Sherburne, N. Y 

~~ AGENTS—Sell our Yankee Self-Wringing Mop and make $4.00 
to 310.00 daily; we also manufacture 5v0 other fast sellers; par 
ticulars free. Scheff Co., 1637 Wells St., Chicago. 

“GLOVE CLEANER—Soiled gloves made to look new. Sample 
mailed, 20 cents. Good proposition for agents, salesmen as side 
line. Distributer, Box 6, Cumberland, Md 

AGENTS—Three crackerjack sellers, household necessities, in 
cluding guaranteed hosiery. 100 per cent profit; write quick. The 
Direct Co., 11 South St, Boston 

~~“ AGENTS—SCHEMER MAGAZINE, ALLIANCE, Ohio, prints 48 
pages new $-getters every month; copy, with catalogue 800 big 

WE WILL APPOINT YOU our agent to sell our specialties in 
your locality. Articles bringing quick sales and large profits. 
Write for particulars. P. D, Gardner, 853 South Eleventh St., 
Newark, N. J. 

SMALLEST NEW TESTAMENT PRINTED, stamp size, latest 
novelty Sample and prices, dime Wesley Company, Aurora, Ill 

INK-OFF REMOVES BLOTS and errors from books and docu- 
ments instantly. Ink stains from linen and carpets without in 
jury. A powder, not a liquid By mail, l0c. Agents wanted 
Wrthe & Co., South Dayto 
~AGENTS—Simple demonstration with book will sell everybody 
in sght automatic book mark, fine chance to make easy money; 
sample, l0c. Atlas Stamping Company, 557 Jackson Bilvd., 
Chicago 
WANTED—MEN | of neat appearance e to act as district man 
agers; a good proposition for hustlers; small capital required. J. 
Peters, 618 N. Sth St.. Richmond, Va. a 
PREMIUMS FOR BOYS and girls; send no Oo money. Twenty 
thimbles to sell at 10 cents, package of needles free. Wm. Moore 
& Co., 104 Main St., Seneca, Pa 


AGENTS WANTED Rubber stamps and novelties; send 4 cents 
for catalogue and particulars. A. S. Mankin & Co., Alexandria, 
Virginia 
WE PAY TWO live agents in each town to distribute samples 
of imperted silver, stove, shoe, metal polishes. Carrs & Son, 42 
Broadway, New York 
~~AGENTS—Season now on to sell our Metal Window Refrigerator 
Box. No ice. Quick sales. Big returns. Bishop-DeWaters Co., 
203 Pine. St Lou is, Mo 
SMALLEST ALARM CLOCK and Bible in world, lc. each, 
prepaid. W. H. Garner, A, 119 South Lafayette St.. Evans- 
ville, Ind 

AGENTS S WANTED—Milk : bottle ~ openers, ~ 40 cents dozen, with 
circulars: sell 10 cents each. Sample, 10 cents. Robt. Iling, 633 
Stratford Place, Chicago. 
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GOOD PAY, CASH WEEKLY made. $10 earned spare time. BE YOUR OWN BOSS: Start Mail-Order Business at home- 
checking, copying form letters, attending advertising material for devote whole or spare time. We tell you how; very good profits 
each locality. Pandora Mfg. Co., London, Ont. Everything furnished. No catalog outfit proposition. For “Starter” 

e! 

PUZZLE, Cover the Spot, lic. for sample; agents wanted =< a a address P. M. Krueger Co., 155 Washington 
Magician Supply Co., Providence, R. I. — 

- BIG MONEY MAKERS—Send for illustrated circular of 

THE SMALLEST BIBLE MADE, lve, Contains 250 pages New finest salted peanut vending machine in the country. Simplex 
Testament, illustrated. Size of postage stamp. Agents wanted. Compaty, Victor Bldg., Washing ston D. Cc 
Sample, lic. RK. M, Tyra, Minneapolis, Minn. 

SELF-FILLING FOUNTAIN PEN. Retails, 25e., equal of OE HERE Don't you want to make $5 or more a ay? 
$1.50 pens. Splendid Christmas presents Send l5c. for sample sell Ford cod (no rubber, felt metal) Air-tight 
and agency Standard Co., 967, Providence, R. I. Weather Strip; readily applied to coors and windows; lowers the 
a coal bills, samples and terms free, Ford Mfg. Co., 14 Bu: 

SLIPS sell for 5c., cost agents $1.35 per 100. Every man buys. Block, Holyoke, Mass 
Manufacturing Co., Box 232, Springfield, Ohio. WANTED FIVE LADY DEMONSTRATORS to demonstrate 
toilet goods in the homes of users. Can make from $1.50 to $5.00 
eean ss - handsome beauty pins. Samples, lic. Kukkola, per day. Chance for advancement, Write H. Husted, Fourth 
St., Grand Rapids, Mich. 

— oscopes, 25¢c; views, ic 30 days’ credit. Samples and Catalog 

AGENTS Over millicn cans ‘‘King Menthoi’’ sold, Write for free. Consolidated Portrait, Dept. 1198, 1027 W. Adams St. 
sample. King Manufacturing Co., Pittsburgh, Pa Chicago. . 

_AG ENTS Clay cooking set. Pace Pottery, Roseville, Ohio. AGENTS’ MONTHLY,” 3 m nths, lie, None free. P.M. 

“MARBLE SHOOTING PISTOL for children. Sample, lvc. Walter, 35 Dean St., Brocklyn, N. Y. 


Frisco Motor Co., 618 Fell, San Francisco. 


AGENTS WANTED to sell printers, engineers, motormen any- 


$25 WEEKLY and expenses to men and women n to collect body who walits clean hands, Vanco, the perfect hand soap and 
Dames, distribute samples and advertise. Steady work. C. H. household cleanser. Give a sample and you make a quick sale 
Emery, ME 25, Chicago, Ul. Add $12 per week easily to your income. We want hustli g re; 
Sanaa - resentatives in every shop. Enclose lic in stamps for full size ca 
AGENTS—Duplicating order books sent postpaid upon receipt 
. and particulars. Address Box V, The J. T. Robertson Co., Man 
cents. Success Supply Co., 247 West 139th St., New York  Ghester, Conn. M 
ig AGENTS—The biggest money-maker ever known, The new Can- 
DING MAC NE.— htniu piler. it 
“Cincinnatl, Oblo. chester Incandescent Kerosene Lamp revolutionizes old lighting 
ate Eo — ~ methods. Burns air instead of money. Six times brighter than 
“AGENTS Give double value, make 100 per cent. Arv. John- electricity, gas or acetylene at 1-10th cost. Burns with or withou 
t 
son, New Market N. J. mantle. Burner fits any lamp. Saves 75% oil. No trimmicg 
wicks. Showing means selling. Territory going fast. Write today. 
Pay LIVE pay Handsome outfit furnished. Canchester Light Co., Dept. P, M., 
Holman Pad Co., Box 2112, New Ys 26 State St., Chicag 
AGENTS—#31.00 hourly. One handed flour sifter. Just pat 
known and the best advertised hand soap on the American pany, 5B, iso, Dayton. hio. 
market. We give exclusive sale ad only want ambitious men. AGENTS: 100 PER CENT PROFIT, Monkey-wrench, plumber 
For particulars, write today. N, E, Supply Co., 9 Fulton Place, pliers, with 13 other tools combined. Most wo.derful combi 
Bostcn, Mass. of tools ever made. Lightning seller. Sample free for exan 
AGENTS—THE BRUSH BUSINESS Is the best paying thing ton. Forshee Co., B. 1335, Dayton, Ohio. 
in this country today. Our brusues sell to houses, hoteis, libra- AGENTS—$75 monthly. Combination “Rolling | Pin. Nine articles 


ries, schools, offices, ete. Sell all times of the year. We give ter- 
ritory and protect you. We are leaders in the brush business. 
Write tor information. Torrington Brush Works, Torrington, Conn. 


combined. Lightning seller. Sample free. Forshee Mfg. ‘ 
Box 218, Dayton, Ohie. 


= AGENTS WANTED i very county to sell Transpar andle 
MECHANICS DOUBLE YOUR INCOME selling LaRues Pine Big, Transparent, Handle 
Tar Paste hand cleaner. Cures cuapped hands. Tremendous month can be made. Write quick for terms. Novelty Cutlery Co., 
demand. Sample lve prepaid. F. c, LaRue Soap Co., 584 67 Bar St., Canton, Ohio 
AGENTS WANTED for staple article. Sells like wildfire. WIDOWS. Ladies, Men. New. Interesting. Profitable, easy 
200%, protit. Send 1l0c for sample and terms. Johnson Manu- work. Spare time or permanent, Sell our useful specialties. ut 
, C ro CO 7 original selling plan will double your sales. Particulars and $2 
premium offer fr Fair Mfg. Co., HF51, Racine, Wi 
= Mum otter ee. é acine, 3. 
COLLECT NAMES, information, ete., for business concerns. — = 
Steady, profitabie home work. Instructive bockiet for stamp. AGENTS—Here’s a few of our quick sellers—Coffee Maker, | 
Information System, 228, Marietta, Ohio. aluminum, retails 25ec. Soap and premium combination, retails for 
50e. Noodle Cutters, Iron Waxers, Wire Novelties, Jewelry, 
AGENTS: make 500 Per Cent Profit selling Our Novelty Sighs. lery, Razors, Hardware Specialties, Wm. A. Rogers Silverw 
Any ome can put up our New Gold and Silver Siga Letters, and 1,000 Articles in our Catalogs, Express and Freight Certificates wi 
make $5.00 per day buormous demand. Catalogue and particu- orders of $5.00. Get in touch with us at once. Send for free 
ee. Proposition. The Phillips Co., 10 Phillips Bldg., Dayton, O 
GERMAN SILVER KEY CHECKS—Steel letters for marking 
same, key rings, eic.; over 30 styles. Agents wanted. Sample WE HAVE an ideal side line. Nets big returns, $6.00 to $1 
marked with your name and address, lic. Pease, Die Maker, a day easily made. Getting orders for our Safety Matches 
Winchester, N, ing Dealer's special advertisement. Something new. Sells itse! 
= - = If you have a few spare ne on your route, this is y 
AGENTS W ANTED | in all parts of the couutry to handle our opportunity. Pocket sample case. For particulars, address De 
| Hygienic Odorless Dustiess Duster, and also a new line of P, Importers, 2282 East sath St., Cleveland, Ohio. 

Fiavoring Extracts. L. A. Haloim Co., 4458 Perry St., Denver, 
Colo. AEROPLANES, DYNAMOS, ELECTRIC FANS. Picture Ma- 
chines, Mechanical Toys, at half price. Catalogs, 300 illus- 

BRUSHES! BRUSHES! BRUSHES!—30 new varieties of the trations with your name on. Samples and particulars {ree 
Capitol Brush—One for every need of every housekeeper—-Our Murphy Company, Norwalk, Conn. 
guarantee protects you and the buyer—exclusive rights—over 
100%, profit. Write now for territory.--Capitol Brush Co., Hart- AGENTS—WE MANUFACTURE GLASS PAPER. Plain gloss 
ford, Conn. windows made to look like real stain glass; something new; evs) 
- ~ a e - applied; big money maker; two sample sheets of paper, with « 
BOKARA DIAMONDS, AGE NTS » EV ERYONE- auted to logue in colors and discount sheet, for léc. H. Parrish 
wear and sell these famous gems. Big profits. Sample offer 16 S. Clark St., Chicago. 
and catalogue, Free. Northwestern Jewelry Co., 55 Northwestern = - 

Bidg., Chicago, : AGENTS make bis money seiling our new gold letters for 
AGENTS AND DEALERS wanted to sell “Safety” Spark store fronts 
Plugs. Geo. F. Day, 21 Haverhill St., Boston, Mass. 

» atter Co., 406 N, Clark St., Chicag 0. 

THE NEW “SWIFTLIT” LAMPS light instantly with % | 
J like city gas; no alcohol used; radically different from a.y 

GOLD SIGN LETTERS; sell everywhere; over 500), profit; portable or systems, 100 to 1,000 candle power at will; | 
sample free. Johnston Co., Quincy, Ill cheap for old lamps ; Agents making money; great novelty 
AGENTS and BRANCH OFFICE Managers Wanted. MHouse- yd — se Planet Mfg. Co., Dept. 4, St. | 
hold article that sells itself over and over again. If 1 ot making — 
.$5.00 daily, address Winslow Popular Co., 2¢ Randolph, Chicag >. AGENTS—$5 daily selling our Handy Tool, 12 articles | 
AG ENTS—EVERY MERCHANT BU Ys our 1910 air brush show Lightning _ seller. Sample free. Thomas Mfg. Company 
and window display cards, Nothing like them; latest hit; sensa- Third St., Dayton, Ohio. 
W. Madison Ste ‘Chicago. fren. Ghew Cand, MEDALLIONS SELL AT SIGHT. 300 per cent to 500 


profit. Make up your own goods and be independent 
400 PER CENT PROFIT, made by “Agents, with greatest labor easy.”” Catalog free. Fred Kesag Co., 1205 W. Randoiph 
saving article. Three samples for dime. Eagle Rubber Company, Chicago, 

213 East Tenth Street, New York. wa WANTED—A Man or Woman to act as our Informat 
A BONAFIDE PROPOSITION— Agents make $5 10 daily. We porter. All or spare time No experience necessary 
guarantee results. Greatest thing yet. Particulars freee P. L. $300 per month. Nothing to sell. Send stamp fer part 
Campbell, 409 Presect. St., Toledo, Ohi Sales-Association, 691 Association Bldg., Indianapolis, Ind 
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me: MALE HELP WANTED : CHRISTMAS PLAN that enables you to start a business of 
fits —————— your own. We have a new easy plan in the Mall Order line 4 
ter” \WANTED—BY MANUFACTURERS of several high —s steam keep our factories usy. Spare time required to start 
gton ialities, a first-class man to represent us. Prefer one having canvassing. Large profits. Small capital Personal pnt 
| selling experience in this line or with mill supplies, who Write today and make a start We show you positive proof and 
~ ios knowledge of boiler room equipment. One who is now travel- sworn statement J. M. Pease Mfg. Co., Xmas Department. 
neg » and visiting boiler plants, so that he would not be dependent Pease Bldg., Buffalo, N. Y ous 
plex his sustenance on orders he might take — few —— COLLECT NAMES, information, etc., for business concerns. 
‘ Write fully and confidentially; give references and state territory Steady, profitable home business Instructive booklet for stamp. 
ay ress P. O, Box 205, Detroit, Mich. Infcrmation System, 229, Marietta, Ohio 
tent £30.00 PER "MONTH paid railway mail clerks, customs and in- “INCREASE YOUR PRESENT EARNINGS—Learn the clothing 
ree t | revenue empioyees. No “‘layoffs.’"’ Snort hours. Rapid cutters’ trade. Cutters earn from $25.00 to $75.00 weekly 
, ement to high salaries and high goverment positions. Interesting and easily learned at home Send for booklet Suc- 
- I inds of appointments coming. Common education sufficient cess School of Cutting, Dept. 10, Jackson, Mich. 
strate liueal influence unnecessary. Country and city residents stand NE ENTS 
$ 00 me chance of immediate appointment. Examinations announced GE NERAL AGENTS for $6.00 Vacuum Cleaner No Vacuum 
, 9 Cleaner retailing as high as $25 superior to ours. You will agree 
irth everywhere January 15th. Coaching free to first 25 applicants. - 
with us when you see one. Territory coutracts. Ailca Co., 366 
‘rite immediately for schedule showing places of the examina- W. 50th St., Dept. E, New York 
Franklin Institute, Dept. D 21, Rochester, N. 
talog $5,000 to $10,000 YEARLY in the Real Estate business, 
St, capital; we will teach you the business by mail, appoint you oe me prove it. Free particulars. Corey, Dept. 30 ‘Omaha, Neb 
cial Representative, in your locality, of leading real estate com 
——— pany, list with you readily salable properties, co-operate with and WANTED— Experienced general pattern maker; also a machin- 
M, assist you to permanent success; a thorough commercial law course ist acquainted with electrical equipment. Fetzer & Co., Spring- 
free to representatives. If you are honest and field, Til. 
1 62-page book will surely interest you. Address Internationa DO YOU WANT 1 : —__— 
any ~ } © make big meney? Here is your opportunity, 
and Realty Corp. , Dept. 4534, Chicago, Ill. (Successor to The Cross representing in your locality, large reliable established business 
sale Co. and H. oe Cross « Co. ) house; no experience or capital required. Write for free particulars. 
rep Ww ANTED—SU PERINTENDENT to take entire charge of con- Dept. N. Daniel H. Ritter Co., Chicago, Ill. weak 
struction of wood and steel launches. Must thoro.guly under EXPERIENCED OR SUCCESSFUL SALESMEN to sell gasoline 
Man stand and be capable of producing launches in large quantities. lighting systems suitable for any place or a oleastee 
ad References for character and ability required. Address Detroit proposition, write for catalogue. Doud Lighting Company, 216 
- Boa at Co., Detroit, Mich. N. Jefferson St., Chicago, Ill Dept. A 
. "$80.00 PER MONTH paid railway mail clerks, customs and in- WANTED—1,000 CHAUFFEURS and ‘Repair Men. Our de- 
Lhout 


ternal revenue employees. ‘Tnousands of appointments coming. 


“ mand for automobile engineers exceeds the supply. calls for n 
Common education sufficient. Examinatio.s announced everywhere 1 & ipply s fo ren 


of intelligence and mechanical bent, capable of commanding $100 


January 15th. Coaching free to first 25 applicants. Write imme to $150 monthly upon graduation Resident course $20 to $60. 
ve diately for schedule. Franklin Institute, Dept. D21, Rochester, Home correspondence courses completed by practical road and 
New York. shop work at any of our branches or affiliated schools, highly 
= MEN WANTED, age 18-35, for firemen, $100 monthly, and Se oe, — Up. Auto Schools of America, 1681 
brakemen, $80, on all railroads. Experience chigan Ave., Chicago 
: strike. Positions guaranteed competent men. Promotion. ail- LIVE MAN IN EACH COMMUNITY to own and canna } * 
road Employing Headquarters—over 500 men sent to positions ta heme, ane $200 
er monthly. State age; send a 2 Railway Association, Dept. 89, every day and all yours. Brand new business. No canvassing. 


227 Monroe St. Brookly = * 


No capital. Particulars free. Frank C. Voorhles, Desk R., 
RAILWAY MAIL CLERKS—Customs—Internal Revenue em- Omaha, Neb. 


ployees wanted. $90.00 per month. Exami.ations announced 
ticles everywhere January 15th. Coaching free. Franklin Institute, Dept. WANTED 
RE PRESE NTATIVES WANTED—Salesmen, traveling erecting or small ycle, engine; will 
ndle engineers and manufacturers’ agents wanted to represent us in change press and type. 
va their territory, cn commission, for the sale of the best metallic WANTED—To get into “touch with ‘manufacturers of tools and 
Co., packing for steam, air, gas, and ammonia. Ideal Metallic Packing dealers in materials for arts and crafts use. Albert Heppert. 
5 Co., South Stillwater, Minn. 1801 E. 4th _St. » Duluth, Minn. 
easy SEVERAL MACHINE DESIGNERS and draftsmen, $75-$120 WANTED—Mail _ order and agents’ gocds. Smead, Vineland, 
Our per month; 2 experienced automobile draftsmen, $90-$100; expe- New Jersey. 
$2.00 rienced drafismen on tools, fixtures, dies, etc., various salaries. - 
The Engineering Agency, Inc., Est. 1893, Monadnock Block, CASH PAID for bronze Powder Waste, Gas Mantle Dust, Bis- 
Chics ago. muth, Nickel Mercury, Platinum, Osmoiridium and _ similar 
pure metals in any form. Josef Radnai, 36 Fulton St., New York. 
Ss for $80.00 PER MONTH paid railway mail clerks, customs and in- N _s s > 
( ternal revenue employees. Thousa.ds of appointments coming. 3 WAR Air cooled Engine, 
Spring examinaticns everywhere. Coaching free. Write for sched- 
=. — Institute, Dept. D21, Rochester, N. FOR SALE 
WANTED—MEN WITH ORIGINAL ideas; ideas have made = = = 
— fortunes. If your invention has merit, lose no time in turning it =~ ACTRESS LEAVING en Southern trip has 2 beautiful sets of 
into money. Our free booklets tell how; from the first step in furs bought for stage purposes; long black hair Arstralian lynx 
patenting it to the actual sale of the patent. Write t day. worth $80 each; would take $20 each. Would send either set 
self, Desk 556, Patent Development Corporation, Washington, D. C. c. O. D. by express with privilege of examination. Address her 
pept RAILWAY MAIL—Customs—Internal revenue employees wanted. manager, E. Bedell, 512 Pontiac Bldg.. Chicago: 
Examinatio. s announced everywhere January 15th. Coaching free. FOR SALE—Motion picture machine, excellent cc condith n, both 
ete Franklin Institute, Dept. D2i, Rochester, N. Y. electric and gas equipment, also 5,000 feet film. Taken on debt, 
Hus BIG MONEY WRITING SONGS—Thousands of dollars for ™Ust sell, $50. Louis Hertz, Mexico, Moo; 
free anyone who can write successful words, or music. Past experience FOR SALE New 10 1 horse Salamandrive boiler with burner 
Lam ag We want original song poems, with or without and automatic regulator, $45. Wm. D. Goold, Albany, N. Y 
music. Send us your work today, or write for free particulars. 
gluss H. Kirkus Dugdale Co., Dept. oe Washington, D c 6 ONE CYLINDER 4x3% two cycle marine and stationary gaso- 
$$$ line engines, at $54.00 while they last. Richards Iron Works, 
MEN to become traveling salesmen. Manitow woe, Wis. 
‘reat demand 2,000 to $5,000 yearly. Experience unnecessary. - . 
Send fo on USED SHOT GUNS, RIFLES, cameras, typewriters, et Send 
Bide. ‘Sehenen 5 blank. Bradstreet System, 125 Cornwall for bargain list. F, E. Hawkins, Akron, Ohio 
N 500 type cases, che 7 ob press ‘ 
DON’T BE HARD UP. Make $4 to $7 daily silvering mirrors) ‘TERS — 
Sign at home or traveling. Anyone can do the work. Write for free — : : _ : - 
. booklet and sample. G. F. Redmond, Dept. 306, Boston, Mass LEVER PRINTING PRESS and outfit 4x6 inches, for sale 


cheap. Write ©. Merker, 1858 8. Central Park Ave., Chicago 


FOR SALE—Three horse wagon eveners and hog waterers given 
on trial Wm. Menefee, Atlantic, lowa 


SPECIALTY SALESMEN, here’s your chance; make $200 per 
month selling our new device to merchants. Automatic, 347 Dear 
born St., Chicago. 
— --—- - — - FOR SALE Blacksmith shop, tools and “stock small town 
WANTED SALESMEN to handle latest electrical device as main in good farming country, at a bargain if taken at once Ww. 
or side line. Can be sold wherever electricity is used. Liberal Neumann, Eldorado, Iowa. 
commissions paid. Further information furnished upon request. - - : 


Hagstrom Bros, Mfg. Co., L Co., Lindsborg, Kans FOR SALE—WATCHES, all descriptions. Write us. The Pool 
- 8 Co., Welshfield, Ohio. 

PLUMBING, ELECTRICITY, BRICKLAYING or Mechanical — 
Draughting, taught by expert workmen. Short time and small WATER STILLS—$2.00. Adams Co., 628 So. . 48th: Ave., Chi- 
Positions always open. Catalogue free. Write today. Coyne cago. 

ational Trade Schools, 80 E. Illinois St., Chicago. FOR SALE- —Kelsey "Presi 3x5, 7 fonts of type, $8.00, speak 

MAKE BIG MONEY—Great Booster tells how. Price, 10c. quick. Harry L. Lowden “Pittsfield Mass i 
Trojan Supply Co., Bex 873, Orange, N. J. FOR SALE IMPROVED Emery Wheel Stands, $3. Send for 

GOVERNMENT CLERKS, $30 weekly. Free booklet, 15, “itculars. Frank Mac Vicar, Syracuse, N.Y. 

“Government Positions, How to Get Them.” Clerk Agency, $100.00 TYPEWRITERS $5.00-$30.00, $200 Columbia Phono- 
Providence, R. I. graph $50.00, list. Knight’s, 219 12th, St, Louis, Mo. 
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MARINE ENGINE CASTINGS; working drawings for 3 horse 
engine, 50e. Parmelee & Son, St. Johns, Mich. ss fs 

NEW BEVEL DRIVE rear axle and wheels, $60.00. Herman 
Kaskel, Spencerville, ». 


FOR SALE—An automobile vacuum house cleaner wagon. C. 
a. Reed, 99 Chandler ave. Pontiac, Mich. 


ORN CRISPETTE “OUTFIT, bargain. 1122 Oak, Elmira, 


~ 1,000 Safety valves $1.00 each, postpaid, all sizes, 50 to 500 
Ibs. J. L. Lucas & Son., 2 Fox St., _ Bridgeport, Conn. 

FREE BOOKS—AIl about patents and their cost. Shepherd 
& Campbell, 500B Victor Bldg.. Washington, D. C. 


ADVERTISING SECTION 


POWER USERS—You'll find just what you need in our bar- 
gain list of used gasoline engines. Get it. Gas Power Enzineer- 
ing Co., Milwaukee, Wis. 


DRAWINGS ‘AND CASTINGS for 2 cycle engines, three sizes. 
air and water. Write Dept. A, Ric hards Iron Works, Manitowoc, 
Wisconsin. 


ARMATURE DISCS, commutatois, wire, castings for motors and 
generators to two horse. One plating machine, 150 amperes. F 
EK. Averill, 353 7th St., Buffalo, N. Y. 


PRINTING PRESSES” of all kinds and sizes, new and rebuill. 

tobert Rowell” Company, Louisville, Ky 

EDISON MOTOR, 2. Catalogue, = H. Gochnauer, West 
Willow, Pa. 


SEE WHAT I SAY under “Typew riters.”"" Atchison. 


SALE oR EXCHANGE 


WANTED TO EXCHANGE portable roller rink for automobile. 
50x80 waterpriof teut, 40x70 hard maple floor, 150 pair skates, 
etc. Rink now in operation, in excellent condition. Will invoice 
$1,200.00. Hammer Bros., Lamoni, Iowa. 


~ STATIONARY SAW MILL with novelty works and established 
trade. What have you to offer? Reason, other business. Box 
302, Dresden, © Ohio. 
4-PASSENGER STEAM AUTOMOBILE, good condition, $200.00, 

: ge for upright piano. Vallance Co., Elkhart, Ind. _ 


MAKE | OFFER for four unit Splitdort Coil, good condition. 
will trade for small motor. T. H. Lawrence, Ogdensburg, N. ¥. 


EXCHANGE billiard table and accessories for good mi toreycie, 
Write for particulars. Address M. Rogers, 515 North 64th Ave., 
Oak Park, 


DEMOISELLE AEROPLANE COMPLETE; want roadster auto- 
mobile. Slingerland, Howe Cave, N. 


WILL EXCHANGE my Peloubet Reed Pipe organ, cost $1,000, 
for automobile. W. J, Bailey, Madisonville, _Ky. 


EXC HANGE 6 6 “CYLINDE R CRANK shaft “for 2 iH. P. marine 
engine or 12 in, ensine lathe. Nicholas Stromer, Gillett, Wis. 


AU TOMOBILE, gasoline engine, lathe, cameras, liguting outfit, 
Delbert Seymour, Schughticoke, | N. 


"3% H. P. MARSH-METZ motoreye le in good order for auto- 
mobile. Box 660, Fredericton, New _ Brunswick, Can. 


NEW MOTION PICTURE theatre, for auto. Box 8, Roach- 
dale, Ind. 


5x8 PRINTING PRESS and outfit, $65.00; Want motorcycle 
in good order. G. Herman Veterson, Box. 26, Deerwood, Mini. 


FIFTEEN OHIO COUNTY RIGUT on best Farm Gate ever 
patented. What have you to omer on $300 basis? Box 302. 
Ohio. 

NEW MOTORBOAT HULL 25 ft. by 4 he without deck, 
$150.00. 2075 W. Sith Str., Cleveland, _Obio 


MACHINERY AND TOOLS FOR SALE 


FOR SALE—10 H. P. Mason steam engine, $30.00. 10 H. P. 
Whitney steam engive, 5.00. 4% H. P. Locomobile steam 
engine, $20.00. 10 H. P, Lane steam engine, $15.00. All kinds 
steam supplies. RK. - Roth, 1 1423 North Ave., Bridgeport, Conn 


FOR SALE—One 1 - 4 P. Wagner, 110 Volt, alternating cur- 
1 sixty cycle, 1750 Rev., good as new, cheap. Machine:y Sales 
l7 hast Woodbridge St., Detroit, Mich. 


FOR SALE—A good 7% Callahan vertical boring 1 mill w with one 
swivel head on rail; all automatic feeds; $550.00 cash. Full line 
of other machine tools. Western Macuinery Co., 6th and Bay- 
miller Sts., Cincinnati, Ohio. 


11% H. P, 2 CYCLE gasoline engine, for pump and small ma- 
chinery. Price, J. H. Pede Harrison, Ark. 

TWO CYC LE 1 TWO CYLINDER, 4x33 2. Marine and stationary 
gasoline engines, 10-12 H. P., at $84.00, including coii, car- 
buretor, etc. Castings and drawit gs tor sale of same. Richards 
Iron Works, Manitowoc, Wis. 


“TWO : 2% H. ; H. P. “and three 4 H. P. Buckeye gasoline engi. es 5 at 
cost to move immediately. The Usborne & Sexton Machinery Co., 
Columbus, Ohio. 


PRINTING PRESSES—Rebuilt and new, 6x10 and larger 
sizes. All makes. Robert Rowell Co., I Le uisville, y. 


TWO BALDWIN LOC ‘OMOTIVES, 15 18 t tons each, good order. 
Alfred Spiers, Braceville, Ill. 


LATHES—Send for free circular showing bargains on small 
Screw Cutting Engine Lathes. 8S. B. Machi.e Tool Co., Dept. L, 
South Bend, Ind. 

FOR SALE—wne 8 H. P. gasoline enzine, two 25 H. P. gaso- 
line engines, three 6 in. by 6 in. air compressors. Geo. J. Adams, 
39 South St., New York. 


WATER MOTORS for light power use, better than steam or 
gas power, $25.00 and up. P cash and exchange for balance. 
N. S. Haller, _Goe Ave., Pittsbur zg. Pa. 

FOR SALE—Rebuilt and second-hand lathes, S, planers, shapers, 
millers, drills, grinders, bolt cutttrs, boring mills, gear cutter, 
punch, band saws, re-saw, other machinery. Hangers. Pulleys. 
Bicknell, Janesville, Wis. 

OUR NEW 2, 4,°5 and 10 H. P. single and double marine 
engines wil! interest you. Few bargains in rebuilt. Bicknell Co., 
Janesville. Wis. 

FOR SALE, very reasonable, patent double valve gauge cock. 
Write for circular. Joseph Olsson, Shawano, Wis. 

% Ai. P. GASOLINE engine castings with drawings, $6.00. 
Stamp for circular. Crown Motor Works, Elgin, Ill. 


WANTED—A “‘Star’’ lathe. E. H. Metcalf, Center Sandwix 


aN. 


SEVERAL NUMBER 2 Gies Reverse Gears—Also several Kings- 
ton Mufflers with cut-out. Above are new having never been 
used. Can be had at a bargain. The Watkius Motor ( 
Cincinnati, O. 


FOOT LATHES—Screw cutting. Compound rests, 9 in. $25; 
13 in, $40. Drills, motors, gas engines, new and second hand. 
State your requirements. Avery 1 Tool C Co., Streator, Ill. 


20 HORSE POWER—2 cyl. engiue, » aluminum crank-case, cop- 
per water-jackets, coil, timer, carburetor, $50.00. Address, Wi. 
Rostron, Sidney, 0. 

WE HANDLE SECOND-HAND Pipe Fittings, guaranteed good 
as new, also Pulleys, Hangers, Belting, Boilers, Pumps, ot\er 
machinery. Mecianics Supply Co., 287 Keap S8t., Brooklyn, 


NEW FERRO, seven horse Marine Engine, cheap. 501 Stevens 
Bldg., Detroit, Mich. 


BUILD A FOOT-POWER WOOD-TURNING LATHE. Blu 


prints with complete instructions for 50c. Simple and practical. 
Ss. D. Willard, Redwood City, California. 


LARGE LOT of galvanized iron tanks, different capacities from 
10 to 1,200 gallons. Practically new, at one-half cost, Also 
gasoline storage tanks. Colborne Mfg. Co., 410 W. Indiana &:., 
Chicago. 

FOR SALE—Kebuilt: Throttling, Automatic and Corlisg bo 
gines, Boilers, Pumps, Heaters, Machine Tvols, Tanks, Saw Mills, 
and general machinery, at bargain prices. Let us know your 
wants. The Randle Machinery Co., 1761 Powers St., Cincinnati, 
Ohio. 


FOR SALE—Engine lathe, swings 9‘. tn., takes 25 in. beiween 
centers. Complete with full set change gears to cut all size 
threads, 3 to 40 in.; price only $45.50. Address L. F. Grammes 
& Sons, Allentown, Pa. 


LITHOGRAPHIC MODELS—Series of 6 subjects—Wireless Tel 
grapi—Motor Car—Dynamo—Steam E..gine—Steam Turbine—tas 
KEngine—Size 8x14 inclies—All the parts of these mechanisms 
shown and numbered to correspond to printed keys of names 
Price per set of 6—$2.50 or 50c each postpaid. Popular Mechanics 
Book Dept., 225 Washington St., Chicago. 


FOR SALE—Gasoline Engines, automobiles, marine and stati! 
ary, also castings. Second hand ones taken in exchange and f 
sale. Apply with stamps. B. W. Richardson, R. No. 36, Peoria, | 


PATTERN MAKERS!—A book devoted to the principles of | 
tern and core making and molding. Written by G. H. Wilk: 
a practical pattern maker of years experience. This book, 
published, treats the subject in a much more simple, direct and 
effective manner than most books along this line. 224 pages, 
$12 illustrations—Price $1.00 postpaid. Popular Mechanics Bovk 
Dept., 225 Washington St., Chicago. 


MANUFACTURING _ MACHINERY 


bo YOU WANT to build small gasoline gines? We wa 
to get in touch with some one wihio is, or can prepare to bu 
two sizes of gasoline engines; largest weighing 800 Ibs. H 
complete patterns and drawings; spiendid proposition to 4 
your factory | busy. The Cyclone Drill Co., » Orrville, Ohio. 


WE ARE | PIONEERS in the manufacturing of Sheet ~ Met 
Goods, Pressed Steel Products. Metal Stamping, Dies, 1 
Models, Patterns, Novelties and Specialties. We manufacture 
ipd a market for any good patented article. Chicago Model Sup! 
€o., 1638 Clybourn Ave., Chicago. 


IRON, BRASS AND ALUMINUM CASTINGS. Metal Spe 
ties. Patterns, Models. Polishing, Plating and Japanning. Nort 
Chicago Ti ol Works, North Chicago, Til 


INVENTORS—We will develop your inventions, make 
models, dies, tools, also manufacture anytuing. Geo. Schwarz & 
Co., 123 Liberty. New York. 


PATENTS FOR “SALE 


FOR SALE (No. 1). Patent rights on the Greatest Sell 
Notion of the Age! A perfected cuff and garment holder. I 
mensely superior to anything on the market! Can be sold by ' 
thousands! Owner not in position to manufacture and market \ 
chance for a fortune on a small investment. (No, 2) A Resille 
*‘Auto-Wheel”’ effectively displaces pneumatic tired wheels! A 
dress C. Jeffries, Box 474, Easthampton, Mass. a 

OUTRIGHT OR ROYALTY. Patent No. 967,063. Drinkir 
fountain for fowls that is destined to fill a long felt want. Sim! 
and cheap to manufacture. Terms reasonable. Address Geo. \ 
Sandle, care of General Delivery, 4 Ashtabula, Ohio. 


FOR SALE, or on royalty, patented insole, foot-arch suppor’ 
microscopically adjustable (upward or downward) by wearer 
comfort dictates. Suitable for mail order business. A. 
Smith, D, O., Hagerstown, Md. 


— 
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OR SALE—Whole or part interest in their Hillpot Window 
ilator Co., Patent No, 893,585. Walter H. Ashton, Easton, 
sylvania. 


‘. S. PATENT right for sale, or by state rights. Pick out 
state. Write me. Charles Hammer, Rose Hill, Ill. 


S. PATENT WITH IMPROVEMENTS for (fire) hose coup- 
- also brass working models of same. Cheaply manufactured, 
opportunity. Frank C. Livingston, Receiver, Manchester, 


H 


rOR SALE or on royalty rubber stamp; makes two-color letter 
1e impression. P. O. Box 176, Gallatin, Tenn. 


THREE PROFITS on Pat. 150,168. Make offer. Cleveland, 
Place, Springfield, Mass. 


~ COMBINATION CHECK and Globe valve. Interesting brass 
e manufacturers, stamp for reply. W. B. Davis, Aurora, Ill. 


FOR SALE—Patent on Automobile attachment. F. H. Warner, 
7 Pequat Ave., New London, Conn. 


PATENTS 


WANTED—MANUFACTURING CO. to manufacture—Patent 
ell remover for hard or half-boiled eggs by means of com- 
essed air. To be manufactured on a royalty basis. Anton 
lir, Charleston, W. Va. 


WANT TO BUY a good mechanical patent. What have you? 
\ddress Box 1188, Milwaukee, fis. 


IF YOU HAVE AN INVENTION let us perfect it and put 
character and refinement into its make-up. Hood Engineering 
co., 831 Wilson Bldg., Dallas, Texas. 


“PATENT NON-SENSE,” or “How to Judge a Patent.” Free. 
Obed Billman, Cleveland, Ohio. 


WANTED—CAPITAL to push new invention on auto trans- 
mission. It has hai dling qualities of steam car and direct drive 
on high. Arthur J Johnson, Elkhorn, Wis. 


“WE SELL PATENTS. Established ten years. To buy or hav- 
ing one to sell write Charles A. Scott Co., 1096 Granite Bldg., 
tochester, N. Y. 


“MODELS made for inventors. Low prices. Howard Merryman, 
Towson, Md. 


PATENTEES !—Turn your patent into cash! You can do it. 
Sell it or go into business with it. Wise inventors are doing it 
every day. My book “The Value of Patents,"’ tells how. Satis- 
faction guaranteed. Price, $2. Send today. H. Sanders, Union 
tank Blidg., Chicago. 


CAPITAL WANTED by young inventor to develop a shoe 
polishing automaton, aeroplane, automatic railway switch and 
ether inventions. For particulars address G, Lange, 35 Bank St., 
New York City. 


PATENTS THAT PROTECT—Careful, honest work in every 
ease: long experience; highest references. A 64-page book sent 
free. Fitzgerald & Co., Patent lawyers, Dept. 82, Washington, 
= 


PATENT ATTORNEYS 


INVENTOR'S INSTRUCTION BOOK FREE. It tells how to 
secure patents that protect and pay, their cost and how to in- 
terest capital. Meritorious inventions wanted. Louis F. Nell, 
patent attorney; best work: lowest charges, highest references. 
1215 Euclid A., Washington, D. C. 


CASH FOR IDEAS. Patents procured on meritorious inven- 
tions in all countries. Best service; send sketch; book free; write 
today. H. Saunders, 115 Dearborn St., Chicago. 


IMPORTANT NOTICE—Read my page ad on page 118 Adver- 
tising Section, of this magazine, relative to patents, trademarks, 
ete. Special (ffers contained in the ad. E. E. Vrooman, Patent 
Lawyer, Washington, D. C. 


PATENTS THAT PROTECT and pay. Advice and books 
free. Rates reasonable—Highest references; Best results. Wat- 
= E. Coleman, Patent Lawyer, 622 F St., N. W., Washington, 
& 


HAVE YOU AN IDEA? Send sketch for free opinion. If 
patentable will report the exact cost. Applications filed for $15. 
Obed Billman, Cleveland, Ohio. 

PATENTS SECURED and sold. No attorneys’ fee ow ‘ me 
allowed Free books. Fuller & Fuller, Washington, D. 


HAVE YOU AN IDEA? Write for our books. ‘“‘Why Patents 
Pay.”’ ‘100 Mechanical Movements’’ Perpetual Motions—50 Illus- 
free. F. Dietrich & Co., Patent Lawyers, 

ishington 


PATENTS. HERBERT JENNER, patent attorney and mechan- 
ical expert, 608 F. St., Washington, D. C., established 1883. I 
make a free examination and report if a patent can be had and 
exactly what it will cost. Send for circular. 


C. L. PARKER, Patent Attorney, Ex-examiner U. 8. Patent 
Office 910 G St., Washington, D. C. Inventors handbook ‘‘Pro- 
tecting, Exploiting and Selling Inventions’ sent free upon ret request. 
_, FREE BOOKS—All about patents and their cost. Shepherd rd & 

Campbell, 500B Victor Bidg., _Washington, dD. 


CHEMICALS 


MAGNESIUM CHLORIDE MAGNESITE, Calcined Grecian, used 
in sanitary flocring, etc. The Nee E. Sholes Company, Manu- 
facturers of Chemicals, Desk 5, 164 Front St., New York, N. Y. 


BOATS, LAUNCHES AND STEAMBOAT MACHINERY 


NINE MOT MOTOR BOATS How to Build Them. “Book of 
building plans and instructions, containing all necessary informa- 
tion. Any amateur can build a motor boat. Contents: 23 foot 
raised deck cruiser, 25-foot runabout, 20-foot runabout, 26-foot 
cruiser, 25-foot racer, 24-foot dead rise boat, 25-foot cabin 
cruiser, 20-foot semi-speed boat, 25-foot stern wheeler, 112 pages, 
hundreds of illustrations; price, postpaid, $1.00, or with subscrip- 
tion to Motor Boat for 1 year ($2.00 regular) for $2.50. Motor 
Boat Pub. Co., 1133 B’way, New York. 


MY LITTLE SKIPPER Marine Engine, 2 H. P., new, com- 
plete, $40. Dr. Milner, Provident Bank, Cincinnati, Ohio. 


NEW & SECOND-HAND LAUNCHES, all sizes. Special prices 
te ag perfect condition. Hunter-Weckler Boat Co., Me- 
enry, > 


REAL ESTATE AND FARM LANDS 
~PILGRIM’S MONU MENT, CAPE COD—Near this spot I have 
a few house. lots, all surveyed and properly recorded with Regis- 
try of Deeds. Would you like to own one of these fine lots on the 
Atlantic Coast? Sold reasonable and on easy terms. I also have 
a hen farm near here. Write for information. Lorenzo J. Pea- 
body, Boston, Mass. 


FOR SALE—Grain, fruit, alfalfa, dairy, stock and poultry farms, 
Health, climate, society, schools, churches, and transportation 
ideal. Crops sure; prices right; terms to suit; postal brings par- 
ticulars. Write Brown & Fenwick, Perryville, Mo. 


~~ GROW APPLES AND GROW RICH in the glorious fruit dis- 
trict of Southern British Columbia. Our choice lands $10 cash 
and $10 monthly, without interest. Annual profits $500 to $1,000 
per acre. Orchard, garden, poultry, scenery, hunting, fishing, beat- 
ing; grand warm climate; school, church, postoffice, store, big saw- 
mill; daily trains; close to markets; unlimited demand for 
products. Write quick for maps, photos, free information. West- 
Kootenay Fruit Lands Company, Dept. Z, Nelscn, B. C. 


FOR SALE—$4,000 nine room dwelling, out house, barn and 
twelve acres highly cultivated land on beautiful drive 4 miles 
from city of Augusta, thickly populated neighborhood, schools and 
churches, nearby transportation facilities, lovely climate. Address 
J. H. Norrell, 1402 Gwinnett St., Augusta, Ga. 


NEW COUNTRY OPENED by railroads. Greatest general farm- 
ing district known in Texas; fine climate. Where Frisco and 
Santa Fe railroads meet. Write for i: formation. Richey-DeFreest 
Land Co., Wheat Building, Ft. Worth, Texas. 


BERMUDA ONION FARMS PROFITS $150.00 to $300.00 per 
acre immediate profits. $5.00 cash and $5.00 monthly buys unit 
in cultivated onion farm. Bank references. For particulars ad- 
dress Zavala Onion Farms Co., 310 Gibbs Building, San Antonio, 
Texas. 

$3.00 A MONTH or l0c a day buys a little irrigated Texas 
Rauch on the Gulf Coast that will make you and yours independ- 
oy Send address for free literature. Cop.a Realty Co., Teoria, 


SOUTH GEORGIA bottom lands. Pecans, fruit, poultry, vege- 
tables. Only $18.50 an acre. $2.50 an acre cash and $1.00 per 
month. 5 acres or more. Title perfect. No interest or taxes. 
Write Parker & Parker, No, 42, Cleveland, Ohio. 


INDEPENDENCE ASSURED—Largest Orange and Fig develop 
ment in Texas. Own an orchard—independence in five years 
From $500 to $1,000 per acre yearly income Monthly payments 
do it. Write at once to Gulf Coast Develcping Co., Algoa, Texas 

A PROFITABLE INV ESTMENT— 80 acres timber and grazing 
land for sale cheap; 5 miles from Taneyville, Mo.; will advance 
rapidly in value. Price $600; $100 down, balance $10 per month. 
©. J. Kunz, 3444 Itaska St., St. Louis, Mo. 


640 ACRE WYOMING stock ranch, 60 acres alfalfa, well im- 
proved, gravity water works, $12,500. Would take stock merchan- 
dise, preferably western state equal or less value. W. E. Bramel, 
owner, Sundance, Wycming. 


160 ACRES WELL LOCATED, 100 acres Elegant Wheat Land. 
Price, $1800.00. Owner must have $880.00 cash; $320.00 can 
run from one to five years. Will take Automobile if good, for 
$600.00. Kingery Realty Co. Kingery, Kansas 


CUBA. BEST SOIL. Ideal climate. Ample rainfall. Best 
shipping facilities. Land, $30 per acre. Map free. Sanderson, 
Palace Builc ling, _ Minneapolis. 


DON’T PAY RENT. Own a farm. Particulars free. Write John 
McGehee, 105 West Main Street, Urbana, Ill 


COME TO THE GREAT Artesian Belt in Texas where straw- 
berries are ripe at Christmas, where we grow figs, dates, oranges, 
lemons, olives, grape fruit, and many other semi-tropical fruits, 
alfalfa, sugar cane, and two good corm crops each year. We will 
pay good commission to an agent in every county Land sold 
on your own terms. Write for free transportation offer. Security 
Title and Guarantee Company, 201 E. Houston 8t., San Antonio, 
Texas 


FARM-HOMES in Sunny South at fraction usual cost through 
Co-operative Land Clubs. Colony of 600 successfully located. 
New Club forming. Desirable members invited. Edw. Miller, 
Ruskin, Fla. 

DO YOU WANT TO buy or sell any kind of busines or real 
estate? I bring buyer and seller together. Write me your re- 
quirements Established 1881. Frank P. Cleveland, Real Estate 
Expert, 1308 Adams Express Building. Chicago, Illinois. 

TO SELL YOUR PROPERTY. write BR. L. George, Dept. 58, 
Lincoln, Nebr., for his new system It's a winner. ‘ 

LOTS IN POE, ALTA, main line" on ~ Grand 1 Trunk 1 Pacific, for 
sale at $10 down and $5 per month. Write Walch Land Co., 
Winnipeg, Canada. 
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MORE MONEY is being made by those who invest in town lots GET YOUR GAS FIXTURES at wholesale prices and save big 
at the beginning of Western Canada’s future industrial and com- money. Put them up yourself and save more money—it’s easy. 
mercial centers than in any other way. You can invest $10.00 Or get your local Gasfitter to put them up for you, and still save 
a month, or as much more as you wish. It is estimated that one good money. Write for our catalogue and see. Western Chan- 
hundred million dollars was made in the year ending July Ist, delier Co., 156 Lake St., Chicago. 

1910, by these who had the foresight and the courage to make < 

such investments. It’s all good, clean money, too. Let us send CYCLONE DISH AND VEGETABLE washer. Labor saver for 

you. free of charge, a copy of the publication: ‘‘British Columbia women. Washes dishes clean. Absolutely guaranteed. Particy 

Bulletin of Information,’’ containing synopsis of land, mineral, lars free. One Minute Washer Co., . El Reno, Okla. 

coal and timber laws, and up-to-date news of development in = 

Canada’s largest and richest province—British Columbia. Natural FOR MEN 

Resources Security Co., Ltd., 701 Bower Building, Vancouver, = == —= —-~ 

m ¢. MR. SHAVER—Let us show you the superiority of the “Active” 

— —=—<————$——_—) oo Stropper for double edge blades. It's the one you'll eventually 
BLACKSMITHS | buy. Gives quick action; strops both edges at once. Send postal 

= for illustrated beoklet. Ki. g Stropper Sales Co., Cleveland 

GOOD BLACKSMITHS make big money—Poor mechanics not UNPRECEDENTED BARGAIN! Manufacturers’ surplus of 
wanted. Be master blacksmith by using Toy’s Modern Methods $6.00 DeLuxe Razors—finest in the world—while they last, on!y 
on Blacksmithing; all difficult jobs made easy; every weld is $2.00 each. To prove above, will resell yours for $5.00 after 
solid, also colored tool tempering charts, all tools tempered to a supply is exhausted. Send money order or $2 bill quick. Holy- 
standard. All for One Dollar. Send for valuable samples free. oke Sales Co., Holyoke, Mass. 7 
W. M. Toy, Sidney, Ohio. YOUR GILLETTE BLADES can be resharpened hundreds of 

= —=== — times and made better than new with a Gaylor Stropper. Price, 
‘CEMENT Cireular free. Gaylor Automatic Strepper Co., Stamfor|, 
Conn 


“THE BURHAM SAFETY RAZOR is guaranteed to do what 


IF YOU WANT the best informatson on cement and concrete = any other razor will do. 30 celts. Money back if dissatisfied 


ere, subscribe for Concrete, leading cement and concrete PA. Miller, Freelandvill Ind 

cnthl Sampl y, 10 cents. Concrete, 135 N anaville, 2nd. 
Detroit, Mid SAFETY RAZOR BLADES sterilized and sharpened bette: 
_————— ——_—_———— than new; 2 cents each. Five years’ success. Send for blade x 

Dos, “POULTRY AND “LIVE STOCK and circular. Electro Stropping Co., 134 Shelby St., Detroit 
Mict 

TRAINERS, HUNTERS AND KENNEL MEN —Spay your bitch ———— —- — = 
by the Pronto Process. Do not be annoyed by the rutting season PIANOS “AND” MUSICAL INSTRUMENTS 
and miss your field trial or hunting trip. No knife used, abso- 
lutely painless and harmless. Humane and easy to apply. Com- PLAY ER PIANO ROLLS Geet from makers: save 40 per 


plete outfit, $1.50 postpaid. Send for free book No. 6 on bitch 


spaying. Pronto Manufacturing Co., P. O. box 293-F, Chicago, cent; marvelous hand-playing effects; get catalog; big discour': 
Ill. 


agents wanted. Lyric Music Roll Co., Dept. X, Cincinnati, Ohi 


~ RED CUBAN GAMES—Handsomest aad gamest fighters living. music 
Best layers and table fowl. Young trio. Seven dollars. Send for 
Illustrated History. George W. Means, Concord, North Carolina. SAVE ONE-HALF " A 
Fo Ss NE- 4 on all your popular music. postal re 
wee SALE—Shetland Pony mares. W, C, Johnson, Frederick, quest brings catalogue of all the hits. Semple’s Music Houx 
204 West Ave., Norwalk, Conn. 
“GAMES “AND “ENTERTAINMENTS —= 
=PLays, VAU DEVILLE Sketches, Monologues, Dialogues, Speak- _ 
ers, Minstrel Material, Jokes, Recitations, Tableaux, Drills, Musi- IRCTT TERS 4) 
cal Pieces, Entertainments for all Occasions, Make Up Goods, Large TYPEWRITER CTRC ULAR LETTERS, | $1.50 to 2.75 the 
Catalog free. T. S. Denison & Co., Dept, 11, Chicago 1,000; 6x9 circulars $1.25; 5,000 for $3.50; 5,000 3x6 enveloy 
slips, $2.00. All other printing as cheap. Elegant set samples 
FINE JUTE WIGS for theatricals and masquerades oy Bas free. Good's Printery, Harrisonburg, Va. 
each postpaid. Ladies: Bridget, Pompadore, Marguerite, Old Maid TWO COLORS, 25c ee = 


GUMMED LABELS 


Sc Girl. Gentlemen: Dress, P: Sill ‘yrl, 
x. atur. ne Standard Sticker Co., 1240; Rutherford, New Jersey. 
“<4 HALF HOUR OF MAGIC,” the book of the year. In- TYPE—Get our prices before buying Type and material. Pe 
struction and pattern for complete performance, postpaid, fifty Type Foundry. 39 No. Ninth St., Philadelphia. 
cents. F. C. Hill, Dept. D, 150 Nassau Street, New York. 50 PRINTED visiting cards postpaid 28c. Samples l0c. Fred 
“THREE CARD TRICKS FREE, with Magic Catalog, 90 pages, Sotter, Douglassville, Pa 
10 « cents. __ Bamberg, 1193 Broadway, New York. = 
_PL. AYS ’ 3, Wigs, Make-ups, and Magic. Bates, 51 Melrose, Mass. RARE COINS AI AND 81 STAMPS 
STEEL STAMPS, STENCILS, _DIES, , ETC. $1.75 PAID FOR RARE DATE 1853 Quarters. $20.00 tor a 


Half-Dollar. We pay a cash premium on hundreds of coi 
~“ENGRAV ERS AND DIE SINKERS, mainte . of steel hemes, Keep all money coined before 1880, and send 10 cents at 


steel letters and figures; seals, stencils, badges and checks. Guar- for our New Illustrated Coin Value Book; size 4x7. It may 
antee best work. Fred C. Kautz & Co., 2633 W. Lake St., Chi- mean your fortune. C. F. Clarke Co., Coin Dealers, Dept. |! 
a Le Roy, N. Y. 

STAMPS, STENCILS, SEALS, CHECKS, Punches and Dies. COINS AND 
Presswork. Dickey Grabler Co., Cleveland, Ohio. a 5 


STAMPS WANTED—Even commonest kinds 
a = other dealers don’t buy. Booklet R 4 mailed free. Royal Mon: 


FOR THE “HOME & Stamp Co., 150 Nassau, New York 
= === — = 250 DIFFERE NT STAMPS—500* hinges and album, 
RE MNANT T LIST- Pottery, Glass ‘and are thirds. Wright, 37 Norton St., Dorchester, _Mass. 
eee wo) $1 ; A barrel from Pittsburgh. Write us. Swazey & $2.00 WORTH OF “RARE stamps for 25c. Palmer Stamp 
o., Portland, Me. Co., Box 134, Thorndike, Mass 


< “ATALOGING 63 50 mounted and priced, postpaid, 
Bishop-DeWaters Co., 203 Pine St., St. Louis, Mo. J. E._Grafte _Newark, _ 
RECEIPT FOR GENUINE MEXICAN Chill Con Came as gy AMP CATALOGUE; 100 different foreign stamps, Se. 
made by natives. Delicicus, economical winter dish. Ten cents. el_Company, Storm Lake, Towa. 
P. O. Box. 293, Chicago, Ill STAMPS, 200 ALL DIFFERENT 1l0c:; 30 'taly 30 Swe 
—E-Z SUCTION CLEANER—$7.50. Lightest, simplest, handiest. 10c; 20 Japan 10c. F. L. Toupal Co., Chicago Heights. Il. 
Satisfaction or_ money back. Duryea Reading, Pa. 

MAGIC CLEANE R— Make it yourself, costs only a few cents; TELEGRAPHY 
removes spots, stains, grease, etc., from garments and furniture. 


Cannot injure the choicest fabric. Saves dollars. No home will be LEARN TELEGRAPHY THOROUGHLY, quickly. Thousa 
without it after first trial. Send 10 cents for receipt. Address of operators wanted. Endorsed by Railway officials. Main | 
0 597 aple Ave., 8 ouis wire. ireless station. Catalog free. Eastern Telegraph Sch 
Mrs. Coventry, 5971 Maple Ave., St. Louis, Mo. Box BE “ Catalog f E Telegraph Sct 
MAKE YOUR OWN FURNITURE—Write, Home Furniture 
Pattern Co., 404 Potter Bldg., Birmingham, _ Ala. 0 EG APHY in 
muigraph utomatic ransmitter combined with standar« 
“ELEC *TRIC WASHING MACHINE—The “Domestic” Washes ist 
cost. ‘ash or_ installments. Send for circular. Domestic Omnigraph Mfg. Co.. 41 G. Cortlandt St. _New_ York 


Equipment Co., 55 State St., Chicago. 
TELEGRAPHY—Morse and Wireless, tau ht quickly. RB. 
LOWDEN’S ENGLISH MUSTARD CREAM, for Salads, cold train wire and complete wireless station. Big demand for op 
meats, beans, etc. Recipe, 25c stamps. Harry L. Lowden, ators. Living expenses earned. Correspondence om if 
Pittsfield, Mass. a sired. Catalogs Free. Dodge’s Institute, 15th St., Valparais 
LIGHT YOUR HOME, farm, with electricity. Have your own Ind. Established 1874. 
Central Station. One kilowatt for two cents. Catalog mailed for - 
four cents. Dirzuweit Electric & Mfg. Co., York, Pa. 


"MAKE YOUR OWN MISSION FURNITURE at the minimum Classified Advertisements 


of expense. Our 2 books ““Mission Furniture. How to make It,’ 

Parts 1 and 2, tell in plain, simple language just how to make e 

50 different pieces. Full dimensioned working drawings and half continued on Page 154 
tones of finished articles. Price 25 cents each or 50 cents for the 


two volumes, postpaid. Popular Mechanics Book Dept., 225 sar > 
Chicago, Back Advertising Section 


| 
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LET TRAIN YOU FOR BIG WAGES 


Plumbing, Plastering and Bricklaying can be learned in a few months under 
our practical method of instruction. You can enter at any time—no age limit 
-day and night classes. Hundreds of our successful students are now earning 
big wages, and many of them are established in a splendid business of their own. 
Positions Secure We have a large acquaintance among builders and contractors, 
® which enables us to place many of our graduates in good posi- 

tions. Every known effort is made to help our students, and our practical success in this direction 
has always been a matter of great pride to us. This highly developed service and the big 


advantages of our Great School are at your disposal. Write us at once for our free catalogue, 
explaining everything in detail. This is your opportunity! Send for the catalogue now. 


GREAT EASTERN TRADE SCHOOL 
44-48 East 32nd Street NEW YORK CITY 


Home LAW DEPARTMENT || ARITHMETIC 


Intercontinental University SELF-TAUGHT 
Preparation for bar examination of any State A plain, easily-understood volume for all 
by mail. Personal instruction by Judge Wm. who have not had the opportunity of learn 
4 ing this subject thoroughly, or who have 
of thts Netlens! School include late David J. forgotten what they once —e d 287 
Brewer, U. 8. Supreme Court; Senator Chaun- Pages. Requires no teacher. This great little 
cey M. Depew; Edward Everett Hale; Hon. book sent postpaid for 60 CENTS. 


Martin A. Knapp, Secretary Loterstate Com- 


Stamps 
accepted, leather binding $1. Self Taveht 


merce Commission. Write for Catalogue 
Hon.MartinA Knapp 1.C.U.,1413 H.St.,Washington,D.C. GEO. a. BOOK CO. 


We have for sale a limited number of 
complete files of 


Popular Mechanics for 1909 


These consist of the 12 issues of the magazine 
and a compiete index suitable for binding. 


Price $1.25 postpaid. 
POPULAR MECHANICS, 225 Washington St., CHICAGO 


PROFITABLE, ENJOY- 
ABLE HIGH-GRADE 
BUSINESS-LARGE SAi- 
ARIES or START YOUR 
OWN BUSINESS. Work 
always in demand in Every 
Large Town and City. 


if You Really are Ambitious, Want 
Get Ahead,”’ Become an Automobile Expert. Hold 
a Job that’s a Cinch, have short hours and earn from 


$35 TO $40 A WEEK 


Let us train you right in your own home, with 
bmw Agel hours’ effort on your part. There are not, 
to-day, enough competent men to fill the demand. 
Small down payment starts you. Models of working 
parts showing every detail Free to every student. 
Ask for our free 
60ns which will fit you for a better position. 
are constantly in touch with owners and garages that 
compstens men. BUFFALO AUTOMOBILE 


| TRADE” | After A Few 
ARITHMETIC 
LEARN TO 
| 
ENGRAVER 
you Want a Job Like His _ 
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B Si ] En ° r (A Home but Nota 

ea oigna QIneer correspondence Course) 
SIGNAL ENGINEERS and SUPERVISORS receive $125.00 to $350.00 , 

monthly. Other signal positions, $65.00 up. The ONLY 

engineering profession constantly looking for ““THOSE 

WHO KNOW.” For a LIMITED TIME we offer 

COMPLETE SELF-INSTRUCTION AND PRACTICAL WORKING MODELS 


thoroughly covering this well paid and meee profes- 
sion, for only $14.00 wor included 

The apparati listed are sturdily built models. 
Electric relays, bells and lights are operated by ordinary door bell 
batteries, and represent in miniature just what takes lace on a rail- 
road. Locomotive is self- propelling and performs all functions that a 
full size locomotive could, in conjunction with a signaling system. 

If electrically or mechanically inc ~~ ie zee can master this subject 
in avery short time. The field Send $8.00 with your 
order and receive the te. outfit, xy oo your inspection. Balance 
on easy payments. ACT NOW. 

OF SIGNALING 
Under personal supervision S. DEUTSCH, B.8.E.E., and staff, Manhattan Bldg. Chicago, Ill. 


Shop Notes for 1911 


Vol. VII of the Series—Just Published—Price 50c¢ Postpaid 


Course and Apparatus 


1—Complete instruction book. 
2—Set of blue printed wiring diagrams of act- 
ual and experimental signal systems. 

3—Chart of “Language of Signals.” 
4—Automatic steel] locomotive. 
5—Twenty feet of double track. 
6—Triple contact signal relay. 
7—Four electric signal lamps. 
8—Two signa! ®taudards. 
9—50 ft. insulated signal wire. 

10—Two signa! switches. 

11—Two signal! code bells. 


volumes and constitutes a Mechanics Encyciopedia of unequaled 

value. The low price of 50 cents a volume or $3.50 for the 
complete set places them within the reach of all and no one who 
uses tools should do without them. The investment of but $3.50 
places at the disposal of every tradesman over 


4000 Easy Ways To Do Hard Things 
some of which daily confront him. These books are “Written So 
You Can Understand Them,’’ and cover every department of 
mechanics. They represent the “‘boiled down” experience of expert 
engineers, firemen, carpenters, machinists, plumbers, painters, iron 
and wood workers, electricians, masons and other tradesmen. 
@ The addition of a new volume each year affords the purchaser of a set an opportunity of keeping 
abreast with the newest and best developments, as each volume contains matter entirely different 
from the others and of a strictly up-to-date nature. 


200 Pages Vol. I, “Shop Notes for 1905” 385 Illustrations 
228 Pages Vol. ll, “Shop Notes for 1906” 555 Illustrations 
228 Pages Vol. Ill, “Shop Notes for 1907” 580 Illustrations 
212 Pages Vol. IV, “Shop Notes for 1908” 536 Illustrations 
224 Pages Vol. V, “Shop Notes for 1909” 461 Illustrations 
224 Pages Vol. VI, “Shop Notes for 1910” 451 Illustrations 
224 Pages Vol. Vil, “Shop Notes for 1911” 468 Illustrations 


Sold singly at 50 cents a volume postpaid. Popular Mechanics Co., Publishers 


or the complete set of seven volumes may 


be had in a handsome case at $3.50 prepaid. 225 Washington Street CHICAGO, ILLINOIS 


‘tsa Saving of Over. Half* 


"Te Series of Shop Notes Year Books now comprises seven 


Right now is the time you want your dollars to do douvle duty. 
The Holiday Question—*‘How can 1 my money stretch farthest’? 
—is pressing for immediate answer. Why not let DeRoy of Pittsburg help “ie 
you solve your problem! Write for Jos. DeRey & Sons Special Xmas Bulletin. 


Wonderful Bargains In Diamonds, Watches, Etc. 


This Big List of Unredeemed Pledges select Diamonds, Watches, Rings, Brooch- 
offers you just the opportunity you want es, Bracelets, Lockets, Pins, Opera Giass- 
Z to select rarely beautiful and valuable | es, etc., at prices 42 to % less than those 
= Xmas Gifts at a fraction of their real worth. of any Dealer, Manufacturer or Mail Order 
With the aid of the DeRoy Bulletin you can House. Here are two specimen bargains: 


Pledge No. 31 —s 1g-1-32 kt. pure blue white solitaire diamond gem, qusentest wae and quality—in 
ring. one original cost—@60 guaranteed loan. Unredeemed price ase 
ledge No. 219,343—17-Jewel 20 B. W. Raymond Elgin in 20- year ‘gold case 
The necessity of selling the unr edges lated on our hands is YO . 
Our | Money Back Guarantee OPPORTUNITY to secure Yo-yo” I ee We guarantee satisfaction or your 
money back. Our capital of over $750,000.00 is back of this offer. Ask For Our Xmas Bulletin Now! It lists over 1,000 specia 


med pledges at a saving to you of *s to %3. References:—Any Pittsburg Bank or Newspaper, Dun's or Bradstreet's 


« Please Mention Popular Mechanics 


\ LAR MECHANIC \ 
\ porv ES 
\ 
B\ \ \ \ 
| \ 
( 
/ 
DeRo Dep F303 Smi eld Street, Pittsburg, Pa.. 6&0 Years—Same Store 
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FARN $25 to $50 WEEKLY 


IN AUTOMOBILE BUSINESS 


Chauffeurs, Automobile Salesmen, Demonstrators and 
Repairmen are in big demand everywhere. The field 
is new, work pleasant, and anyone can learn. We 
teach you in 10 weeks of study during spare time to 
become thoroughly efficient. Our course of instruction 
by mail is sighs, practical, and very interesting. 
Besides, we assist you to secure a good position. Free 
model of automobile to every student. 
FIRST LESSON SENT FREE—WRITE NOW 
Don’t miss this offer. Send us a postal today. 


Empire Auto. Institute 
The Original Automobile — 
Chauffeurs and competent men supplied owners and garages. 


Osteopathy 


Our Valuable 100 Page 
Book on Drugless Healing 


This free book explains the 
Theory and Practice of the 
latest and best method of 
Drugless Healing and shows 
& correct way to master di- 
sease without the use of inju- 
rious or habit-forming drugs. 

We give you this interest- 
ing book absolutely free in order to tell you al! about Mechano-The rpy 
—the Recognized System of Drugless Healing which pays 


$3,000 to $5,000 Yearly 


In a few months by our system you can begin practicing Mechano-Ther- 
apy—an elevating and highly paid profession for men and women 
Simpler 4nd more comprehensive than Osteopathy. Endorsed by phy- 
Sicians. A fascinating stady, easy to learn. We teach you in yourown 
home by mail or in class and guarantee success—an ordinary education 
and our course of instruction fits you for a professional life. Authorized 
liplomas to graduates. Work absorbingly interesting. Vast opportu- 
nities for social and financial betterment. Special terms now. Write to- 
lay for our 100-page book on Osteopathy, 84-page ill. prospectus sent free. 


American College of Mechano-Therany, Dept. 307, 120-122 Randoloh St.. Chicaro. 


I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 
“How To Become a Geos Penman” 
specimens. Your aame eleg wed 
rd if you enclose stamp. Wr 


today. Address F. W. TAMBL Y N 418 ‘Meyer Bidg., Kansas City, Mo. 


Earn $60 to $140 Month 


Hundreds of positions open for steam 
railway Firemen and Brakemen, and elec- 
tric railway Motermen and Conductors. 


Experience unnecessary. Write immediately 
for full particulars stating position desired 


RAILWAY ASSOCIATION 
350 Reliance Building, KANSAS CITY, MO. 


It’s Free 
and Worth a Fortune 


TO YOU 


IT TELLS HOW men who are “down in their 
Luck”, men who are discouraged and misplaced, 
can WIN SUCCESS EASILY, with our help. 


THE “FREEPORT IDEA” OF HOME-STUDY 
is a wonderful improvement over ordinary Cor- 
respondence School lessons, because The Free- 
port Lessons teach actual work in a practical 
way. These lessons are in the form of personal 
letters, too. Not books and stale printed stuff. 

ALL FREEPORT INSTRUCTORS ARE SUC- 
CESSFUL MEN, Captains of Industry, in just 


the kind of a position you would like to get into. You will 
learn the work as you will 


do it after you get a position. 

Put your spare time on 
The Freeport Lessons and 
you will able to get a 
position with a big salary 
so it will last from one 
month tothe next. Don’t 
spend YOUR WHOLE 
LIFE TIME “looking for- 
ward to the next pay-day.” 
SEND THIS COUPON 
and get a copy of The Suc- 
cess Book. It’s free. Mail 
the coupon NOW. 


LEARN TO USE THESE TOOLS 


because with them you can earn from $25.00 to $75.00 
every week of the year. 

LOOK HERE! THE “FREEPORT IDEA” means that 
ordinary men can become Draftsmen, Designers, Trained 
Men in the drafting and design of all kinds of Machinery 
and Electrical Appliances, Sheet Metal Work, Archi- 

ecture, and the Design of all forms of Buildings, etc. 

THE “FREEPORT IDEA” is a wonderful improve- 
ment in Correspondence School Training. Y ‘ou will get 
Technical training by doing actual work. e use plain 
English and teach both the THEORY and PRACTICE. 

Ask us about it. Use the following COUPON, 


Which Position Do You Prefer? 


FREEPORT CORRESPONDENCE SCHOOLS 
612 Administration Bldg., Freeport, Ill. 
GENTLEMEN: Please send me the Success Book and tell 
how I can become soccessfal in the position I have marked 
x Sending this coupon pute me under no obligation to you 
..Mechanical Draftsman ... Architect 
..Electrical Draftsman . Building Contractor 


.. Sheet Metal Draftsman ..Carpenter and Joiner 


.. Architectural Draftsman Manuai Training Instr. 


STATE 
Sr. o& R.F.D.. OCCUPATION 


Give age ont coompatien so that we can advise vou wisely 


Here's a Goo f 
YOUNG ME 
f 
FREE ee 
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Ii 1 Will Agree 
To Get You A Position 
Paying Good Wages 


When You Graduate From My School of 
Telegraphy 


Will You Come? 


The demand for 
telegraph operators 
far exceeds the sup- 
ply. My graduates 
become the most practical and proficient tele- 
graph operators because taught by expert in- 
structors. I am able to place them in splendid 
positions immediately upon graduation because 
Railroads, Telegraph and Wireless Companies 
recognize my school as the leading telegraph 
school in America and the only one graduating 
thoroughly practical operators, It is the oldest 
and by far the largest institution of its kind. 


We own and maintain this large, modern building 
which was built expressly for our purposes. 


I Will Increase Your Salary for 


Treble Your Dispatch of Business—Save Your Time 
Young people everywhere are increasing 
their earning power—filling big positions 
with big salaries—all kinds of business and profes- 
sional people are — many dollars’ worth of time— 


by using my new meth bbreviated Longhand. ‘Th 
rfection of Ly and study as Court 


eporter. Stupy Course teaches you 
one and  &. aang @ You begin using my method 
sons—use more as you learn 


rst day—no hard 
more, daily, quickly, coolly. So simple that in a few minutes each 
The very 


y anyone can easily learn to write 100 words a minute. 
first lesson will increase your speed at least 10 per cent. No failures. 
This is your opportunity to increase your income—to save your 


time—to make yourself a good steno ~ eo for $2. Simply write 
your address on the margin of this ad. and enclose with §2 bill. If 
ros are not more than satisfied, money back, cheerfully. Act now, 
fore you turn this page. Samp!e lesson 2Uc, and full particulars free. 
A. B. WEAVER, Court Reporter, Dept. C, Buffalo, N. Y. 
earn $20.00 to $125.00 or more per week, as 
illustrator or cartuonist. My practical system of 
ae personal individual lessons by mail will develop 
(G your talent. Fifteen years successful work for 
newspapers and magazines qualifies me to teach 
"4 Send me your sketch of President Taft 
— ing possibilities for YOU 
DON SCHOOL OF ILLUSTRATING 
and CARTOONING 
1438 Schofield Brilding, Cleveland, Ohio. 
Attend no other school until you hear from 
me. Largest stammering school in the world 
sing-songing or time-beating methods. Beau- 
tiful 88 page book and special rates sent free 
fet Wells Millard, President, NORTH-WESTERN SCHOOL 
STAMMERERS, Inc., 917 First St., Milwaukee, Wis. 
Your mechanical education is incomplete unless you are a gas 
bile Engineering prepares you. We loan you a 
working model of auto while studying, and em- 
ploy you the day you enroll. Part tuition payable 
from first month's salary. Only school ae 
men direct for big automobile factories, and pub- 
lishing auto paper in students’ interest. 


and let me see what you can do with it. You can 
you 
“tat with 6c. in stamps and I will send you a test 
lesson plate, also colle< tion ot drawings show- 
curing by the improved natural method. No 
engine expert. Our 12 weeks Home Study Course in Automo- 
Our catalogue tells whole story. 


BOX 


Another large and commodious building into 
which we will move the wireless department 
and inaugurate a thorough Railway Accounting 
Course, is under construction. 


If You Are Looking For 


Good Wages, Easy Work 
and a Bright Future 


write me today. I offer you advantages 
unequaled anywhere. A few of them are: 


1. Oldest, Largest and most Successful Telegraph 
School in the World. 2. Expert Instructors. 3. Best 
Equipment —(we occupy exclusively a large modern build- 
ing with R. R. train wire and complete wireless station 
installed.) 4. Low Rates. 5. Easy Payments. 6. Living 
expenses earned while learning. Correspondence courses 
if desired. Write me today for illustrated descriptive 
catalog and interesting testimonials. 


GEO. M. DODGE, Pres. 


Dodge’s Institute of Telegraphy 


Eighth Street, VALPARAISO, IND. 


Please Mention Popular Mechanics 


MUSIC WRITERS—COMPOSERS 


Send us your songs and instrumental compositions, marches, waltzes, ¢* 
We publish and catalog, if acceptable. Send at once. Our composers corre: ' 
if ne-essary. Desirable song poems accepted—music written. Advice i 
Criticism Free. Our catalog and one piece Free. Ask for particulars. National 
Musie Co., (Dept. 1899), Chicago, Il. 34 years of success. Known Everywhere 


Taught You in Your Own Home By Mail 
Our successful students are everywhere. 
Write for details of our complete profes 
sional course. Catalog Free! 


POTOMAC UNIVERSITY, Div. 20, WASHINGTON, D. 


My book “How to 
Stop Stammerins” 

—atreatise on Sc! 
entific Talking 


direct to the point 
Write M. L. HATFIELD, 1462 Grove St., OAKLAND, CALIF 


Wonderful science easily mastered by anyone. Send 
oa ‘ad dress for free book and other literature. 


M. D. BETTS, Dept. 65, JACKSON, MICH. 
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Te New Profession 


Be A Doctor Of Chiropractic + WA N 99 
The most remarkable system of drugless healing ever i 
discovered is the Howard System of Physiological Adjustment. Q 


It finally solves the cause of al! diseases and their permanent 
Railway Mail Clerks 


and prompt cure. If you will study and practice the 
Custom House Employees 


Howard System 
Internal Revenue Employees 


you can earn from $50 to $100 a week. It is a new profession, 
City Carriers—Postoffice Clerks 


the field is world-wide, the demand for operators in this system 
far exceeds the supp.y. It enables you to detect disease at once, 

Spring Examinations Every where 
Over 15,000 positions will be filled during 1911 


know the cause and remove it. it will make you financially 
8002° to $1800°° aYear 
Dr. Walter says: “I took in 
and $500 the third month.’ ries, or the whims of some petty boss. Excellent oppor- 


independent. 
$575.40 In 
for LIFE 
$100 the first month after gradu- P a 
ating, and $474.50 the second No “‘layoffs”’ without pay, because of strikes financial flur- 
tunities for quick advancement to Higher Govern- 
This new system is based on ment Positions._ If you want immediate ap- 


unchangeable, natural Jaws. It pointment, send TODAY for our schedule SEND 
results are positive. It isso simple showing locations and dates of Spring COUPON 

that anyone with ordinary intel- examinations Any delay means BELOW 

ligence can learn it quickly. If the | loss of just so much time FRANKLIN INSTITUTE 

you cannot attend our school in in preparing yourself for 

2 Chicago, we teach you at home. examination. A Dept. D113, ROCHESTER, N. Y. 
a The coupon, filled out as di- 

You Gan Learn It In Your Spare Time + ed 5 a rected, entitles the sender to a free 


You receive the personal attention of the entire faculty. Free _ copy of our book, “Government Posi- 
Be a Howard system graduate and you will achieve honor tions and How to Obtai in Them,” and to 
and reputation in your community. Don’t hesitate about consideration for Free Coaching for the exam- 
your career,—the Howard system awaits you. Besides, you os ination here checked. 

:OUPON 
Make Money While Learning Railway Mail Clerk ($800 to $1400)... Customs Positions ($600 te $1500 

Write for our free book “How To Learn Chiropractic,” . -Postoffice Clerk foes fo $1200) .... Internal Revenue ($700 te $i800 
together with proof of graduates’ wonderful successes, and our .Postoffice Carrier [£600 to $1200) ... . Stenographer ($600 to $1500, 
special acholarship offer to the first student in your vigjnity. Rural Mall Carrier te $900) ....Clerk in the Dezart- 

. . Bookkeeper [$900 to $1800) ments at Washington ($500 to $1500) 
NATIONAI SCHOOL OF CHIROPRACTIC D113 


Good Positions—Better Salaries—— Best Future Prospects 


in the Automobile Business 


The N.Y.S.A.E.—“The Automobile Trade School”—has the right course, for the right man, at the right 
price. Not cheap, but thorough and reliable. N.Y.S.A-E. graduates hold the best positions because they 
are competent. The only “Automobile Trade School” and the only practical automobile course in 


you enroll New York School of Automobile Engineers, 146 W. 56th St., N. Y. C. 


STUDY ELECTRICITY ‘LEARN WATCHMA KING! 


In this Electrical Center 
Engraving and Jewelry Repairing. Practical specialists in 


Complete college training in less time, at 
less expense. Two year course, covering 
every phase of generation, transmission and = 
application. Superb equipment —laboratory, by leading jewelers. A few monthe will 
machines and apparatus. Graduate engin- make you an expert. Positions secured for graduates. Demand 

for watchmakers greater than the supply Write for tree catalog. 


eers forinstructors. Winterterm begins Jan- 
uary 3, 1911. Write for details. CHICAGO SCHOOL OF WATCHMAKING 
Dept. 20, Bush Temple, CHICAGO 


Bryant & Stratton College, No. 111, College Bldg., Buflalo, N. Y. 


“2 Park College COURSES OFFERED 


DES MOINES, IOWA 1. CIVIL, ELECTRICAL AND MEC HAINC AL =e INI I RING cot RSES. Stan- 


dard courses are Gered in Civ ble nd Mect ] ginee x pe ity is 
offered for makir p wor Sor ng a cor plete Irse preparatory to the stan lard igin 
eering rses SI p work trom the beginning me in preparatory rse See our new 
Engineering Catalogue 
1. One Year Electrical Engineering Course Just a fair ymr n 
2. OneYear Telephone Engineering Course school ¢ ation is all 
bs oe 3. One Year Steam Engineering Course that required for en 
oO 4. One Year Machinists’ and Automobile Course tr. 
| § One Year Course in Mec hanic al Drawing I hese rse re very 
practical and are intended for those whe ave ted ed on and not see their way 
clear to take a complete Engineering Course. The M ts” « r t The 
machine sh« in most complete to be found in connectior n with Engineering 1 in the 
2000 United States 
Enter Students SPECIAL COURSES 
n 
Time ually}, TRACTION ENGINEERING. This is the npl rse in Traction Engineer. 
iby any Engineering in the countr may inplete n three months 
One of the most com letely | TERMS idents ; are tau ight h ow to m ake ill repa rs on engines as well as to handle ther Four traction 
equipped ENGINEERING owmber 28, 1910, and engines used for experimental purposes 
SCHOOLS in the country | January 2, February 21, 1911| 2. GASOLINE AND AU TOMOBILE COURSES. These courses may be 1 1 in 
Mention course in which you are interested. Address, m — eedingly pee tic res Complete Chauffeur practice. Just a tair mon 
0. H. LONGWELL, President, Des Moines, Ia.| 3. rARM BLACKSMITHING, FARM CARPENTRY. 


| 
| 

A 
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Barney Oldfield | LEARN ™* AUTOMOBILE 


struction and 
Working Models 


are the cleverest proposition they 
ever saw and that it is the only 
way to teach by mail. 


Ev are: knows who Oldfield and Duryea 
are—if not, send for my catalog and I will tell 
you, and in addition will show you what 378 others say. 
Last month we showed you picture of a garage of 
a young man now actually engaged in business who 
learned from our course. We 
now illustrate Donald Stewart, of 
Oakland City, Ind., seated in a car 
he is now driving and who 
learned from our course. 
Every page of our Free Catalog 
isa real pleasure to read and is 
very interesting in itself. 
See our other ad.on page 149, 
fill in blank and send today. 
Dyke's Correspondence 


School of Motoring 
3947 P.M. Washington BL., St.Louis 


The Chauffear teavels jest as far as the owner, sees all the 
scenes and is paid well for it. Demonstrators, Inspectors, 
Testers, Kepairmen and Assemblers have pleasant employ- 
ment at good salaries. All are in great demand because of 
the rapid growth of the automobile business and lack of 
skilled men. Our correspondence course covers mechanism, 
operation and repairing and equips you to fill any of these 
positions. You study in your spare time. 
Rates Reasonable. Write Today for Particulars. 


LEVELAND AUTOMOBILE SCHOOL 


2167 E. 9th St., CLEVELAND, O. 
SALESMEN AND 


WANTE SALESWOMEN 


Hundreds of good positions now open paying from $100 to 
$500 a month. No former experience required to get one of 
them. We will teach you to be a high grade Traveling Sales- 
man or Saleswoman by mail and assist you to secure a good 
position where you can earn while you are learning A ng 
today for our Free Book, ‘*A Knight of the Grip,’ 
taining our special offer and testimonials from ah of 
men and women we have placed in good itions; also list of 
good positions open. Address (nearest office) Dept. 116. 


NATIONAL SALESMEN’'S TRAINING ASSOCIATION 
Chicago New York Kansas City Minneapolis San Francisco 
I can cure you, Re- 


A M M putation world-wide. 


Established 16 years, Trial lesson explaining Home In- 


NO MORE 


struction, with buok, FREE. Answer at once. 
George Andrew Lewis, 178 Adelaide Street, Detroit, Mich. 


Our graduates are filling High Salaried Positions, 


EARN $25 TO $100 PER WEEK 


in easy, fascinating work. Pra Individual Home In- 
Superior equipment. xpert Instructors. 
Eleven years’ successful teaching. Financial returns guaranteed. 
Write for particulars AR 9 of fine instruments and 
and Handsome Art Book. FREE yea 8 supplies to each student, 
SCHOOL OF APPLIED ART (Founded 1899) 


Al7§Fine Arts Bldg., Battle Creek, Mich, 


IF YOU ARE EARNING 
LESS THAN $25 a WEEK 


we can positively show you by mail how to increase your salary. 
Send for beautiful prospectus, mailed FREE, 
CHICAGO, ILL. 


PAGE-DAVIS SCHOOL, Dept. 112, 


JONES NATIONAL SCHOOL OF AUCTIONEERING 


2862 Washington Boulevard, CHICAGO, ILL. 
Teaches all branches of Auctioneering. Easy to learn. Term 
opens December 5. Free Oatalog. CAREY ‘ JONES. Pres. 


Actress or Orator 
Earn $25 to $200 Week! 
Our course in Elocution and Dramatic Art is comp 


ough and comprehensive. It enables you in a short time to }—- 
for a good paying position on the stage or speaker's platform. Learn 
by correspondence the most fascinating and _ — wae profession in 


the world. Illustrated Book on Dramatir Art, 
CHICAGO SCHOOL OF ELOCUTION.| 1¢2Grand Op Opera House, Chicago 


LEARN TO BE A PRACTICAL ELECTRICIAN. 


weeks how to be a First-class Electrician. My pupils have no dif. 
aay bly tinding good jobs, because I teach them from the ground 
delay — write me NOW for a 2 


MUSIC LESSONS ‘NOME 


Write Today 
for our Booklet. It tells bow to learn to play Piano, Or- 
gan, Violin, Mandolin, etc. Beginners or advanced pupils. 
American School of Music, 50 Lakeside Bldg. Chicago, fil. 


and repair companies. 


repair, and know all about any make of machine. 


for men an 
your own; the thoroughness o 


NOW IS THE TIME TO GET INTO THIS NEW BUSINESS 
BUT ENTER THE BUSINESS INTELLIGENTLY 

and with a thorough understanding of the automobile. 

any branch of the automobile business should spend six to cight weeks at our school 


—the big practical school you hear so much about. Learn every part of the automobile 
and its mechanical operation. Learn by working on real automobiles in our repair shops and on t 


Write Tedey for our Interesting Free Book. It tells all about the great growth of the automobile business; the increasing demand 
the good salaries  — chauffeurs, repair men and salesmen; the many opportunities for establishing a business of 
our course and the many successful experiences of our students. 


KANSAS CITY AUTOMOBILE SCHOOL beat souipped Automobile Schoo! is 


2139 East Fifteenth Str st, KANSAS CITY, MO. 


EARN BIG MONEY 
IN THE AUTOMOBILE BUSINESS 


Great Demand for competent chauffeurs who can repair as well as run machines. 
most pleasant occupation with BIG PAY. Splend 
as demonstrators and salesmen. Fine Chances for starting automobile liveries, taxicab 


ities to make good ~~! 


Every man wanting to learn 


e road and be able to run, 


America and the pioneer of the West 


J Chas. Duryea ry, BUSINESS 
NOT BE AN ARTIST” ANS 
AY 
; 


VU. LUNGWELL, VES fa.) 3. FARM BLACKSMITHING, FARM 


You Can Earn 
Money 


No other trade offers such good wages, steady employment and un- 
usual opportunities for advancement. The numberof apprentices are 
greatly restricted and even if they were not, perhaps, you could not 
afford to give up three or four years serving an apprenticeship—you 
don’t have to. Perhaps you are a man of the age when serving an 
apprenticeship would be humiliating—no matter what your age, you 
can become a practical plumber in a remarkably short time by taking 
advantage of the unequaled facilities for rapid, thorough, practical 
instruction offered by the St. Louis Trades School for the making of a 
Modern Plumber—many students feel competent to accept a position or 
startin business for themselves after three months’ instruction. 


Learn Plumbing 


Our students are taught by actual work at every phase of mod- 
ern plumbing under the constant guidance of instructors who are 
expert plumbers of national reputation—not merely theoretical 
teachers, In our department of mechanical drawing, students are 
instructed to read architects drawings and to lay out and construct 
plumbing from them—also estimating on contracts and the “busi- 
ness end” of plumbing. Hundreds of our graduates are now earn- 
ing big money as journeyman or, are successfully established in 
business as a master plumber. We have the most completely 
equipped school of its kind in the United States—our rates are 
low—our methods successful. 


Demand for Plumbers Always Exceeds Supply— 


graduates of our school have no trouble securing positions at the 
highest wages, anywhere, in any part of the country. We assist our 
craduates to good positions, 

You should read new booklet showing many illustrations of our 
school and students at work and giving full detailed information re- 
garding our course, rates, etc. Write for it today. It may be the first 
step to such prosperity as you had not dreamed of before. Address— 


Saint Louis Trades School 


4430 Olive Street, ST. LOUIS, MO. 
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Practical Plumber You 


For You— 


Whether Student or Expert 
this Complete Cyclopedia of 


APPLIED 
ELECTRICITY 


will be found useful as a guide and reference work. 


This Cyclopedia comprises six big volumes—bound 
in half morocco—contains 2,896 pages, 7x10 inches— 
printed on special paper, in large, clear t — 2,000 
full-page plates, diagrams, formulas, etc. It is written 
by thirty expert Electrical Engineers—the biggest men 
in the profession. 

THE REFERENCE VALUE IS GUARANTEED by the 
fact that the books are compiled from the text-books used 
in the correspondence courses of the American School 
of Correspondence. These practical lessons are arranged 
for quick and ready reference. 


WILL YOU EXAMINE THESE BOOKS 


POPULAR MECHANICS ADVERTISING SECTION 


SELF- EDUCATION 


TEACH YOURSELF AND INCREASE YOUR WAGES 


ONLY DRAKES PLAINLY WRITTEN 


PRACTICAL BOOKS | 
CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS 


very volume positively UP-TO-DATE and written 
an, Guage so plain that even a child can under- 


ina 
stand. RAKE is the largest publisher of Modern 
Mechanical Books for home shop study in the 
world. We publish good books on every mechanical 
subject. large illustrated Catalog now ready. 


free. 

FREDERICK J. DRAKE & COMPANY 
1327 Michigan Avenue CHICAGO, U.S.A. 

In ordering our Catalog, please mention this paper. 


Imagine yourself entertaining company 

in about a month from now with beautiful 
music. You can do it easily in your spare By 
time through Prof. Rice’s System of Mu- WS 
sical Instruction BY MAIL. Anyone who 

has the least taste for music can learn notes, 
tunes, chords, accompaniments and the laws 
of harmony in a short time. 


ANYONE CAN LEARN 


iow and d 


mention your netrument. Address 


THE G. S. RICE MUSIC CO. 
312 Kimball Hall _ CHICAGO, ILL. 


FREE OF CHARGE? 


If you are interested in Electricity, we know these books are just what 
you want. To convince you of this, we will send a complete set to you 
by prepaid express; keep them five days; examine them thoroughly and 
carefully ; test them; apply the knowledge they contain to your every-day 
work. If you decide to keep them, send us §2.00 after fiye days and $2.00 
a month until you have paid the special price of $18.80. The regular list 
price is $36.00. Just fill in the coupon below and mail it to us. The 
books will be sent to you at once. 


Important Subjects Treated 


Theory, Calculation, Design and Construction of Generators and Motors— 
 —y Wiring —Electric Telegraph— Wireless Telegraphy —Telautograph — 
Types of Dynamos and Motors —Elevators—Direct-Current Motors— Di- 
rect-Driven Machine Shop Tools ~~; tate Electric Railways— 
Alternating Current Motors Single Phase Electric Railway — Managemen t 


Power Alternating Current Machinery 
—Tk — Automatic Telephone— Wireless Telephony — Telegraphone, etc. 


For a short time we wil! include, as a monthly supplement, for one 
year, the TECHNICAL WORLD MAGAZINE. This is a regular $1.50 
monthly, full of Twentieth Century Scientific facts, written in popular 
form. Also contains the latest discussions on timely topics in invention, 
discovery, industry. etc. 


AMERICAN SCHOOL OF CORRESPONDENCE 


CHICAGO, U. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence: 


Please send Cyclopedia of Applied Electricity for FREE examination ; 
also T. W. for 1 year. 1 will send $2.00 within five days and §2.00 a month 
until I have paid $18.80; or notify you and hold the books subject to your 
order. Title not to pass until tully paid. Por. MBCHS. 12-"10. 


for Chauffers and Repair Men. Our complete 
Home Study cour © prepares you in six weeks right 
in your own home. ig demand for trained men, 
work is pleasant, pay good. Our school is directed by 
Experienced Instructors. Write 
toda foe i illustrate 
S CITY AUTOMOBILE § SCHOO 
1504 Garfi rel, Kansas City, 


New York Electrical School 


Offers to men and boys a theoretical and practical course 
in applied electricity without limit as to time. Instruc 
ition individual, day and night school, equipment com- 
plete and up- to-date. Students learn b doing, and by 

practical application are fitted to enter all fieldsof electrical 
a ee fully qualified. School open all year. Write for 
free prospectus. 44 West Seventeenth St., NEW YORK 


LEARN WATCHMAKING 


Refined, profitable labor---Competent men always in demand. We teach it thor- 
aughly in as many months as it formerly took years. Does away with tediov* 
opprenticeship. Money earned while studying. Position” secured. Send for catalog 


St. Louis Watchmaking School, St. Louis, Mo. 
LEARN JEWELERS’ ENGRAVING 


A high-salaried and easily learned trade, taught thoroughly by mail. We will 
teach the beginner better engraving than he can gain in years of rigid appreo- 
ticeship. We will also improve the skill of any engraver. Send for our catalorc 
The Engraving School, Dept. 112, Page Building, Chicago I!!. 


STAMMER 


I willsend you my 84-page book “ Advice to 
Stammerers” Free. It explains | I = 
ly and permanently cured myself 

by my experience and write for free book and advice 


BENJ. N. BOGUE 15025. 5: 
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LET ME TEACH YOU 
MUSIC MAIL 
= 
Rig, 
postal card, I will send you FREE OF ALL COST 
complete particulars about this wonderful music 
course including our guarantee. More than 
40,000 testimonials from satisfied and delighted 
upils now on file are the best proof possible that 
icon make a musician out of obey BY MAIL 
in a few weeks. This course teaches you how / 
to play piano. organ. guitar. and how to develop ' 
a 
E 
WA 
| 
lal | 
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Own Jewelry Store! 


We Furnish 
Everything! 


Here is a big opportunity for one in- 
fluential man in every town. 
During the next year we are going 


to establish a number of men in this best of 


all businesses. 


These men we are going to make our partners. 
By our system these men will soon become moneyed 


men in their community. 


For these men we do much and we demand much in 
return. Not in money, but in brains, business ability and 


in character. 


We are always on the lookout for the unusual men. 


Get Into Business 


for Yourself! 


For these men we do great 


things. Their opportunities are circumscribed only by their own ability to grow. 
Quick action is necessary. We can make arrangements with but one man in your 
town in this matter. If you are interested write us at once. Address 


Cc. F. ELMORE, Financial Director 


90 Wabash Avenue 


Department 129 


CHICAGO, ILL. 


LEARN PIANO TUNING AT HOME by the aid of the TUNE- 
A-PHONE. A Profession that can be converted into money at any 
time or place in the civilized world at an hour’s notice. Earn 
£5.00 to 815.00 per day. Valuable illustrated book FREE. Write 


MLES BRYANT SCHOOL OF PIANO TUNING, 31 Music Hall, Battle Creek, Mich 


Government Positions 


45,837 Appointments were made to Civil Service places dur- 


ing the past year. Excellent oppor- 

nities for young people. Each year we instruct by mail thousands 
of persons who pass these examinations, and a large share of them 
rece ve appointments to life positions at $840 to $1,500a year. If you 
lesire a position of this kind, write for our Civil Service Announce- 
ment, containing full information about a!l government examina- 
‘ons and questions recently used by the Civil Service Commission 


COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D. C. 


SMALL COST 
Send today 2c stamp for particulars and proof. 
0. A. SMITH, Room C 107, 823 Bigelow St., PEORIA, ILL. 


I TEACH SIGN PAINTING 


} SHOW CARD WRITING or LETTERING by mail 
& and guarantee success. Only field not overcrowded. My 
§ instruction is unequaled because practical, personal 
and thorough. Easy terms. Write for large catalogue 


CHAS. J. STRONG, Founder. 


Detroit ScHooL OF LETTERING 
DEPARTMENT PM. DETROIT, MICH. 
“Oldest and Largest School of its Kind’’ 


How to Run An Auto 


“Homans Self Propelled 
c A Vehicles” gives full details on 

| successful care, handling and 
how to locate trouble. 

Beginning at the first prin- 
ciples necessary to be known, 
and then forward to the prin 
ciples used in every part ofa 
Motor Car. 

It is a thorough 1910 course 
in the science of Automobiles, 
highly approved by manufac 
turers, owners, operators and 
repairmen. Contains over 400 
illustrations and diagrams, 
making every detail clear, 
written in plain language. 
Handsomely bound. 


Price $2.00 postpaid, or sent 
Free on Approval 


The only way the practical 
merit of this MANUAL can 
be given is by an examina- 
tion of the book itself, which 
we will submit for examina- 

tion, to be paid for or returned, 
after looking it over. 

Upon receipt of the following agree- 
ment, the book will be forwarded. 


No money in advance required, sign and return 


THEO. AUDEL & CO., 63 Fifth Ave.. NEW YORK, N. Y. 


Kindly mail me copy of Homans’ Automobiles, and, if found satie- 
factory, Lwill immediately remit you $2, or return the book to you, 


OCCUPATION 
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FOURTH ANNUAL 


PRIZE CONTEST 


For Men and Women Who Love to Draw 


This cartoon was drawn _ I the world’s most famous cartoonist of “‘Judge."" 
Can you make a copy of it? Try and see how easy it can be done. Draw this cartoon 
NOW, with either pen and ink or pencil, making it twice the size shown and send it 
today. stating your age, occupation and if you ever won a prize in our Contests, 


COPY ME AND WIN A PRIZE 


Our Board of Art Directors will carefully examine your sketch and if it is @ per 
cent. as good as the original you will receive as a prize ‘*“The Home Educator” for 3 
months, If you do not hear from us in ten days your drawing was rejected. 


IT COSTS YOU NOTHING TO ENTER THIS CONTEST 


“The Home Educator” is a very inspiring magazine for both men and women, it 
is fully illustrated by world-famous illustrators. There is positively no money con- 
sideration connected with this Prize Contest. Neither can you buy or subscribe for 
this magazine---it is awarded only to prize winners in our Contests, Copy this cartoon 
NOW and mail it to us this very day. 


CORRESPONDENCE INSTITUTE OF AMERICA, DEPT. 141 SCRANTON, PA. 


Prepare for Rail- 

an e way Train Ser- 
vice,all branches. 

Good pay: Steady work. Brakemen, Firemen; 
Electric Motormen, Conductors, Train Porters. 
Experience unnecessary. Application Blank 
and Book free. Give age and position wanted. 


I. RAILWAY C. I. No. 35% 
Learn Photography, 
Photo-Engraving or_3-Color Work BE A SALESMAN 

EARN WHILE YOU LEARN 


Only college in the world where these paying professions are 
We place our Students in Positions for 


taught successfully. Established I7 years. Endorsed by Interna- 
Practical Training 
where they can earn $100.00 per month while studying. Bea 


tional Association of Photo-Engravers and Photographers’ Asso- 
ciation of Illinois. Terms easy; living inexpensive. Graduates 
Trained Salesman and earn from $1,200.00 to $10,000.00 per 
ear. Positions now o Address n 


assisted in securing good positions. Lew for catalog, and 
pen. earest office. 
HE PRACTICAL SCHOOL OF SALESMANSHIP, Inc., it. 30 


ify course in which you are interested. 
New Haven, Conn. Cleveland, Ohie. 


Illinois College of Phetegresty or } 999 Wabash Av. 
Young men and women to learn teleg- 
jA We can raphy by mail; any one can learn * 
Y easily in a few weeks; we are unablr to 
positively supply the demand for telegraph operat- 
‘_ ors; no charge for tuition until position 
CH 


Bissell College of Photo-Engraving } Effingham, IIL 
H. BISSE Pres. 
is secured. Write today for particulars 


g an experi- MICHIGAN BUSINESS INSTITUTE, 78 INSTITUTE BLDG., KALAMAZOO. MICH 


enced 
TayYLor'S MeTHop. Operator Learn Watch R epairing 
JEL N°/405. Maa So ’ tg : i r Course will know just what the matter is and how to repair 


one. When you graduate you will bes practical 
watchmaker and repairer oak competent to fill 
any position. Positions for our graduates. 4 
Ask for our Free Book. It explains 
our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Perry St. ATTICA, INDIANA 


SHORTHAND 


We absolutely guarantee to teach shorthand complete in thirty days. You can learn in spare 
time in your own home, no matter where you live. No need to spend months as with old systems. 
Boyd’s Syllabic System is different in principle from allother systems. The first radical improvement 
in shorthand since 1839. It is easy to learn—easy to write—easy to read. Simple. Practical. Speedy. 
Sure. No ruled lines—no positions—no shading, as in other systems. No long list of word signs to 
confuse. Only nine characters to learn and you have the entire English language at your absolute 
command. ‘The best system for stenographers, private secretaries, newspaper reporters. Lawyers, 
ministers, teachers, physicians, literary folk and business men may now learn shorthand for their own 
use. Thousands of business and professional men and women find their shorthand a great advantage 
The Boyd System is the only system suited to home study. Our graduates hold lucrative, high-grade 
positions everywhere. Send to-day for free booklets, testimonials, guarantee offer, and full descrip- 
tion of this new Syllabic shorthand system. Address— 


CHICAGO CORRESPONDENCE SCHOOLS, 969 Chicago Opera House Block, CHICAGO, ILL. 


We furnish you with a complete moving picture machine 
until you have qualified. Positions are always ready for 
qualified operators. SEND FOR FULL PARTICULARS. 
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ABOUT REMEMBERING ELBERT HUBBARD 


For some long time | 
have been promising my- 
self to write up my go 
friend, Mr. Henry Dick- 
son, of Chicago, and | 
have not forgotten. @ Mr. 
Dickson is teaching a 
Science or System, 
whichever you choose 
to call it, which I be- 
lieve is of more import- 
ance than the entire 
Dickson Schoolof Memory. cyrriculum of your 
modern college. Mr. Dickson teaches 
memory. Good memory is necessary to all 
achievements. 


{ I know a man who is fifty-five years old. He 
isa student. He is a graduate of three colleges, 
and he carries more letters after his name than | 
care to mention. But this man is neither bright, 
witty, clever, interesting, learned nor profound. 
He’s a dunce. 

And the reason is that he CAN NOT RE- 
MEMBER. Without his notes and his reference 
literature, he is helpless. 

This man openly confesses that he cannot memorize a date or 
a line of poetry, and retain it for twenty-four hours. His mind 
is a sieve through which sinks to nowhere the stuff he pours 
in at the top. Ecducation is only what you remember. The 
lessons that you study into the night and babble about the 
next day in class are rot, unless you retain them and assimi- 
late them by the slower process of memory. You cannot gulp 


and discharge your facts and hope they will do you any g 
Memory only makes them calcite 


America’s foremost au- 
thority on Memory Train- 
ing and Principal of the 


Every little while in business | come across a man who has a 
memory,a TRAINED MEMORY, and he is a joy to my soul. 
He can tell you when, where, why, how much, what for, in 
what year, and what the paper said the next morning. 
Like this man is another, the general manager of a great cor- 
poration in a Western City. He never misses a face. If he 
sees you once, that's enough. The next time he Ill call you by 
name, inquire about the folks at home and ask if you have 
recovered from that touch of rheumatism. 
He told me how he did He told me that he studied mem- 
vs training with Professor Dickson of Chicago. Also, he said 
ot of nice things abou! “rofessor Dickson, that | hesitate to 
write down here lest my good friend Dickson object. 
This Dickson System of Memory-Training, as | understand 
it, and | do understand it, is very simple. If you want to 
enlarge your arm to increase the power and strength of your 
muscle, you excercise it. The same with your mind. y 
must put your brain through a few easy exercises regularly to 
discover its capacity. You will be surprised, when you go 
about it the nght way, to know how quickly . responds to you. 
To the man or woman whose memory plays you tricks, I 
especially recommend that you write to Professor Dickson to 
send you his literature. It will cost you nothing, and if his 
credentials and recommendations and the facts he sets forth, 
do not convince you, you are not to be convinced—that's all. 
You do not know when you will be called to stand on your 
feet and tell what you know: then and there e (rained memory 
would help you. 


You've sympathized with the little gitl who stuttered Ler “‘piece."’ But 
you've wept for the strong man who stammered and sucked air and gurgled 
ice-water and forgot, and sat down in the kindly =e In the child it 
was embarrassment, but in the adult it was a bad me 

Professor Dickson's System can give you a BE “TTER "MEMORY be- 
cause it is based upon right principles. Write and ask Professor Dickson 
to tell you how he trains the memory. 


Fill out Coupon or Postal and mail TODAY. It means success 


Prof. Henry Dickson, 705 Auditorium Bldg., Chicago 
Send me your free book “HOW TO REMEMBER” 


NAME 


STREET 


CITY STATE 


WATCH MAKING 


Watchmaking pays and you can 


earn while you learn. Write 
for FREE BOOK, “How to bea 
Watchmaker.’’ Postal brings it. 


Stone's School of Watehmaking 
912 Globe Bldg. St. Paal, Minn. 


HYPNOTISM 


Learned at home; small cost; 2c stamp for particulars. 
O. A. SMITH, RoomB53, 823 Bigelow St., Peoria, Ill. 


You can learn by our modern and original sys- 
tem of instruction every part of the Watch- 
maker's Trade at home as good or better than 
atashop. You can earn money while learning 
and secure a well paying position or start ‘n busi- 
ness after completing our course of instruction 
Good watchmakers are alw lemand and 
earn from $20 to $35 per week articulars 
apply to. the WISCONSIN SC oF oF 
Enterprise Bidg., MILWAU! 


00 YOU LIKE TO DRAW? 


That’s all we want to know 


Now we will not give yo ou 


ora lot of free stuff if you " 
/ do we to make in a week. But 
7 f ixious to de lop y rt tha 
successful cartoonist, so you can make money, end 
\ { this picture with 6c. in starops for portfolle 

cartoons and sample lessen plate, and let us explain. 

The W. L. Evans School of Cartooning 

221 Kinemoore Bidg.. Cleveland, O 


TAUGHT BY MAIL 
methods. 
Theory and Practice combined. Three courses. Col 
lege, Business and Bar gy ay 
State. Indorsed 
y tuition terms, Cataleg tree. SIANDARD CORRESPONDENCE 


OF LAW, Dept. L, First National Gent Building, CHICAGO 


| TEACH 


MAIL 


on the Werld’s First Prize 
my guidance you can an expert man Am 
placing many of my st ide nts as instructors in mmer ial cou 
leges at h « aries If y u wish to be me a bet'er penman, 
write me. I i send you Free one of my Faverite peas and 
a copy of the Ra nsomarian Journal 


. W. Ransom, 71 18 Reliance Bldg., Kansas City, Mo. 
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Popular Mechanics Practical Books 


Written So You Can Understand Them 


25 CENT INDUSTRIAL HANDBOOK SERIES 
No. 1. MISSION FURNITURE, HOW TO MAKE IT—PART 1 


This is Number 1 of the Popular Mechanics 25-cent Series of Industrial Handbooks. It tells plainly 
how to make twenty-one different articles of Mission Furniture. the instructions being accompanied 
by working drawings and half-tones of the finished articles. 96 pages, cloth cover. Size 5x7 inches. 


Price 25 cents 
No. 2. METAL SPINNING 
By PROF. F. D. CRAWSHAW, Assistant Dean, College of Engineering, University of Dlinois 
This book consists of practical instructions in this fascinating art, and is the only book published on 
this interesting subject. Written by a man well qualified on account of his thorough study of all 
obtainable information concerning same. A working manual both for those who desire to spin metal 
as an art recreation and to follow this work as a trade. 80 pages, cloth cover, 33 illustrations. Size 
5 x 7 inches. Price 25 cents 
No. 3. MISSION FURNITURE, HOW TO MAKE IT—PART 2 
Consists of 40 new and approved designs of immensely popular pieces with explicit instructions how 
to make, complete dimensioned working drawings and half-tone illustrations of the finished articles. 
Also instructions how to produce different wood finishes. make various joints and to bend wood. 
128 pages, cloth cover. Size 5x7 inches. Price 25 cents 


OUR LATEST BOOKS 
PRACTICAL MECHANICAL DRAWING 


By WM. F. WILLARD, Formerly Instructor in Mechanical Drawing at Armour Institute of Technology 
For individual study, shop classes, trade or high schools and those wishing to learn something of the 
drafting profession. Simple, rational, economical and fresh. 134 pages, cloth cover, 131 illustra- 


tions. Size, 5x7 inches. Price 50 cents 
POWER GAS AND THE GAS PRODUCER By J. C. MILLER, M. E. 
A new bvok that is needed; covering every detail of installation and operation. A comprehensive 
treatise tor the layman, clear of abstruse technicalities, yet in every way authentic. Will anable the 
Steam User to judge as to the economy and advisability of changing to Producer operation. 200 
pages, cloth cover, 17 illustrations and 1 colored plate. Size, 5% x 8 inches. Price $1.00 


PATT!: RN-MAKING By G. H. WILLARD. With Additional Chapters on Core-Making and Molding 
A book for the man who ys to do the work. Written by a practical pattern maker of many years’ 
experience. Gets right down to business in the first chapter and keeps it up throughout the book. 
Full of kinks and actual working information. Profusely illustrated. Every one following this trade, 
or intending to learn it, should have a copy of this valuable book. 224 pages, 312 illustrations, cloth 
cover. Size, 5% x 8 inches. Price $1.00 
TIME AND ITS MEASUREMENT By JAMES ARTHUR 
Reprinted from Popular Mechanics. So far as known is entirely different from anything previously 
written on the subject. Mr. Arthur is a great authority along this line, having for years made an 
extensive study of clocks, watches and time-measuring devices. Contents: Chapter I—Historic 
Outline. l1I—Japanese Clocks. IlI—Modern Clocks. IV—Astronomical Foundation of Time. 64 
pages, profusely illustrated. Size, 7x10 inches. Printed on coated paper with handsome blue cloth 
cover. Price $1.50 


SHOP NOTES SERIES OF YEAR BOOKS 


One of these books is issued the first of each year, and is a reprint of all articles which have been 
published during the year past in our “Shop Notes Department.” 


SHOP NOTES FOR 1905 SHOP NOTES FOR 1908 
200 Pages, Vol. I, 385 Illustrations. 212 Pages, Vol. IV, 536 Mlustrations. 

SHOP NOTES FOR 1906 SHOP NOTES FOR 1909 
228 Pages, Vol. Il, 555 Illustrations. 216 Pages, Vol. V, 561 Illustrations. 

SHOP NOTES FOR 1907 SHOP NOTES FOR 1910 
228 Pages, Vol. Ill, 580 Illustrations. 224 Pages, Vol. VI, 543 Illustrations. 


Shop Notes for 1911, Vol. VII, Ready Dec. Ist, 1910. 


These books are a perfect gold mine of information for everyone interested in mechanics, or who uses 
tools for pleasure or as an occupation. Of equal value and help to the professional mechanic and the 
amateur. Paper cover. Size, 6% x9% inches. 

50 cents per volume. Complete Set, 6 Books in a Case, $3.00 


25 CENT MECHANICAL BOOKS 
AMATEUR MECHANICS. No. 1 
A book for old and young telling how to make useful articles. The descriptions and illustrations 
enable anyone mechanically inclined to build at trifling expense all sorts of things for the home as 
well as for use in outdoor sports. 100 pages, 165 illustrations. Paper cover. Size, 6%x9%% inches 


Price 25 cents 
AMATEUR MECHANICS. No. 2 
Bigger and better than No. i. Contains entirely different matter, yet along the same interesting, 
practical lines. Tells how to make many more different articles of daily use, among which are: 
Workbench, Pilot Balloon, Freak Photographs, Wireless Telegraphy, Boats of Various Kinds, Induc- 
tion Motor, Lantern Slides, Arc Lamp, Thermo Electric Battery, Motorcycle, Battery Voltmeter, 
Geissler Tube, Devices for Winter Sports, Electric Locomotive, Glider, Flash Lamp, Static Machine, 
Concrete Swimming Pool, Copper Work, Post Card Projector, Tricks of all Kinds and Illusions, etc. 
Interesting to the practical mind, both old and young. 128 pages, 193 Articles, 196 illustrations 
Paper cover. Size, 6144 x 9% inches. Price 25 cents 
MECHANICS FOR YOUNG AMERICA—New Revised Edition 
Tells how to build boats, tents, windmills, water-wheels, electric burglar alarms, clocks, searchlights 
water motors, and scores of other mechanical devices which delight the heart of the average boy 
128 pages, 200 illustrations. Paper cover. Size, 64% x 9% inches. Price 25 cents 


Order of your newsdealer or will be sent postpaid by the publishers 


Popular Mechanics Co., 225 Washington St., Chicago 
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REVERSIBLE 


We will send you by mail, 
postage paid, 10 collars for 
30 cents, or a sample for 6 
cents in U.S. stamps. Cost at 
ry a 25 cents for box 


State Size and Style 
These collars look just like 
linen and are more comfort- 
able, but cost so little that 
they may be thrown away 
when soiled. They may be 
reversed and worn both sides. 


REVERSIBLE COLLAR CO. 


Department U BOSTON, MASS 


nm 


FOR NIGHT TRAVEL 


Between CHICAGO, ST. LOUIS and 
KANSAS CITY choose 


“The Only Way” 


Chicago & Alton R. R. 


ectric trains, over a completely rock- 


balasted roadway underlaid with 


underdrained with tile. 


A Railroad with Character 


GEO. J. CHARLTON R. 


Passenger Trafic Manager 


J. MCKAY 


General Passenger Agent 


A New Harold Bell Wright Book 


The Uncrowned King 


Size 4°4x7 inches. Over 100 pages. Ten 
Illustrations in Tint and Color by John Rea 
Neill. Bound in Cloth, Stamped in Gold. 


Price, Net 75 Cents 


The Uncrowned King is different from 
anything previously done by the author, but 
it is distinctively a Harold Bell Wright 
book. It is a beautiful piece of literary 
work, that is unquestionably, the expression 
of inspiration. It appeals to everything 
that is true, noble and wholesome within us, 
and we feel that the author has given us in 
this volume, an insight of the temple of 
truth in our own lives. 


Other Books by Mr. Wright 


The 
Calling of 
Dan Matthews 


By the Author of 


““The Shepherd of the Hills’’ 490,000 Sold 
**That Printer of Udell’s’’—185,000 Sold 


Chicago Daily News.— story is strong and 
wholesome, sincere and uplifting in ethical purpose, d« 
lightful in character-drawing and general literary crafts 
manship.” 

Oregon Journal, Portland,—*‘\t is this almost clair 
voyant power of reading the human soul that has mad 
Mr. Wright's books among the most remarkable works 
of the present age.” 


Illustrations in Color by Keller 
» 12mo. Cloth, $1.50 


The Shepherd of the Hills f Bound uniform with 
That Printer of Udell’s above. Each, $1.50 


Sold by All Booksellers 


Or by the Publishers, The Book Supply Company 


CATALOG 


Big Savings 
F IR & E Books of all the Publishers 
® WRITE US FOR IT TODAY 
Our mammoth catalog advertises books of all publish 
ers. Bibles. Periodicals, etc. Bargains on every page, 
Books on all subjects. Hundreds of Fine Sets and Fine 
Bindings for your library. Every book carried in stock. 
Orders filled promptly. Great reductions, Big savings. 
Catalogue sent postage prepaid, free on request, 
quarter million buycrs testify to the advantages we offer. 
Every purchaser a satisfied customer. We want your 
orders. Our prices are convincing. Unequaled service 
for handling Public, Private and School Library orders. 


The BOOK SUPPLY COMPANY, fooeeeniert 


E. W. REYNOLDS, President 


220-222 Monroe St., CHICAGO 


HIS GREATEST NOVEL 
180,000 COPIES SOLD 


ESTABLISHED 1895 
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- 
VAN DYCK 
Sizes 12 to 18 Inches 
Front 12 inches Back 14 Inches 
ANGELO 
Sizes 
Zito 20 
Inches 
Front 23 Inches 
Back I Inch 
Sizes 
12 to 20 Inches 
Front 2% Inches 
Back | Inch 
Sizes lato 20 Inches 
front 2 inches Back I Inch 
ir 
| 
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OPPORTUNITY COUPON 
American School of Correspondence, Chicago 


fftsece cond me your bulletin and advise me how 
can qualify for the position marked “X” 


A sure way for] 
you to make 


....Book-keeper  ...... Dr 
.....Stenographer ...... Architect 
Accountant  _...... Civ: 
.....Cost Accountant =e. ......./ Automobile Eng’n’r 
e .....Systematizer _...... Electrical Engineer 
{ .....Cert’f’d PublicAc’n’t _... Sanitary Engineer 
Mechanical Eng’n'r 
Business Manager Steam ineer 
pees Commercial Law ......Fire eer 
ion Eng’n’r ...... e 
OCCUPATION 
Pop. Mech. 12-10 


y= can get paid 
better for knowing 
things than for merely 


doing things. Knowl 
edge is power. There never 
was a time when it was as 


easy to get well paid for know- 
ing things as it is right now; 
but you must know at least one 
thing well; thoroughly. 

As soon as you show increased 

knowledge, positions will seek you; 
you won't need to look for a better 
job; it will find you. We are prov- 
ing this every day with hundreds of 
pupils. 
Study at night or during spare hours and 
4 cash the knowledge gained. It’s easily 
done; it’s the way all successful men have 
done. Know something and get paid for 
knowing it. 


“ 


Sign and send us the above coupon and let us show 
you how we will help you to make more money. 


American School of Correspondence 
CHICAGO, ILL., U. S. A. 


Please Mention Popular Mechanics 
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This Bungalow! 


Dr. Whitehurst, of Texas, Tells of Big Saving in Building 
Cost by Use of Gordon- Van Tine Millwork and Lumber 


Here’s His Letter 


Peniel Texas, May 7. 1910. 
Gordon-Van Tine Co., Davenport, Iowa. 

Gents: Enclosed are photos 6f our new house, in which 
we used your millwork, including White Pine Siding, Maple 
Flooring and Bishopric Mastic Wall Board. It is almost a saa 
Gordon-Van Tine house. Front View of Dr. Whitehurst’s Bungalow 

I have the swellest bungalow I think I ever.saw now and isn’t This Good Evidence of 

.00 in the building of it. Dr. Whitehurst’s Satisfaction? 


I received your check for $25.70 some time back, cover- 
ing an overcharge in freight. 


Please accept my thanks for t treatmen 


These hardwood veneered doors, thick maple floors and 
Queen Anne windows are the talk of the town. 


Respectfully, 


Over Half a Million Customers and terecte in Every Possible Was 
Every One SATISFIED! 


Over half a million home builders are buying their ~~ rc at bargain 
Prices, direct from our great Millwork and Lumber Plan 

Ww e carry a tremendous stock of building material— _——_ needed 
to build complete and beautiful homes of the most modern types, even to 
m ee hardware. We guarantee quick shipment, no matter how 
la ge orc er. 


Have You Written for Our ‘Latest 
HOME-BUILDERS’ CATALOG? 


Mill Solely through this wonderful Catalog of 5,000 Bargains in highest grade 

ocea verything offered at dealers’ prices. Every item we sellis guaran- 

teed uptothe official grades of the Sash& Door Manufacturers’ Associations. Intense Satisfaction 


Atl Last—A Plan Book That Keeps Cost Within Estimates! 


he Gordon-Van Tine Plan Book shows over 5S) designs of Houses, Cottages, Bungalows, 
GORDON-VANTINE CO etc —— from $600 to $6,000, that have actually been built at the exact cost specified 
. ‘Doubtless you have sent for many of the an Books advertised for sale. Have you 
BOOK or P ever tried to put up a house at the prices stated in these books? The Gordon-Van Tine Pinan 
LANS Book wins out because it safeguards the builder! For a limited time we will send thie 
alert - : splendid volume free on receipt of 10c to cover handling and postage. 


Get Our FREE BOOKS and Save Big Money! 


Our Grand Free Millwork and Lumber Catalogs will save an average of 50% on material 
and our Plan Book will enable you to build with the positive assurance that the cost will 
not geces the original estimate. 

We offer to the Home- Builder a service that no other concern in America can duplicate. 
In justice to yourself, investigate the big advantages which we place at your disposal. 

ESTIMA EE! Send on your list of maternals. We will be glad to furnish com- 
plete estimates. You incur no obligation by availing yourself of this service. 

All correspondence receives prompt, courteous and careful attention. Writeus. (9% 


GORDON-VAN TINE CO., 2146 Federal Street, DAVENPORT, IOWA 
Please Mention Popular Mechanics 


Side View of Bungalow 


o| $ 
Saved 
| 
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A BOY’S RISE TO THE TOP 


BEING A STORY FROM REAL LIFE, WHICH PROVES 
“BOOST, AND THE WORLD BOOSTS WITH YOU.” 


te strike a rich “pay streak” in the form of 
a big job with a fat pay envelope attached 
to it, helped by an extensive college education, 
in these days of intense competition is quite 
an achievement—but to do it through one’s 
power of “I will” alone, just as Tom Jewell 
did it, proves beyond any question of doubt 
that true success rests with the individual 
rather than with outside conditions. 


This is the story—one that holds a deep 
lesson for every man and boy anxious to make 
his mark. 


Tom Jewell left school at the marble- 
playing age, to work with the North Chicago 
Rolling Mill people at 87% cents a day. 
Shortly after, he was transferred to the South 
Chicago branch of the same Company. A 
few years there, and he started to learn the 
machinist’s trade. Five years of this, and he 
changed to the roll-turning trade, going to 
Bridgeport, where he worked until a strike 
closed the plant. Then to East Chicago, and 
from there to Birmingham, Alabama, where he 
worked four years. 


All this time Tom was working by “rule- 
of-thumb,” that is, he was learning his trade 
and doing his work in exactly the same way 
as thousands of other chaps—a method that 
was and still is quite usual, but which Tom 
knew would never carry him beyond the 
just-so-much-a-week-and-no-more”’ limit. 
He saw that the men in charge used their 
brains as well as their hands—that they 
brought technical knowledge into their work 
as well as manual labor—and so decided to 
get in line with them for promotion and the 
bulky pay envelope. 


So, while in Alabama, he took the complete 
Mechanical Course of the International Cor- 
respondence Schools, knowing that the train- 
ing would benefit him greatly in his work. By 
this time he was earning $3.50 aday. But 
he énew there would be more money for him 
once he got the right training. There was. 
He applied for a position with the Republic 


Iron and Steel Company at Sharon, to take 
charge as roll designer. He got it—and the 
$1,800 a year that went with it. 


The unexpected closing down of the plant 
which happened later made no difference to 
Tom, for his 1 C. S. training stood him in 
good stead. Position after position was offered 
him—among them the position as Superinten- 
dent of one of the mills of the Deering 
Harvester Company, which he took at a good 
salary. 

Then came a still better offer from the In- 
ternational Harvester Company, which Tom 
accepted, and which led to even better 
positions with that company. 


Finally came the big opportunity—the big 
job—as shown by the position now held by 
Mr. Thomas Jewell, Superintendent of the 
Wisconsin Steel Company, at a salary that 
makes his former figure of $1,800 a year seem 
about as small in comparison as his first day’s 
pay of 87% cents. 

Mr. Jewell gives full credit for his success 
to his power of “I will” and the help of the 
International Correspondence Schools. He 
says that any other ambitious chap can do just 
as well as he through the same help. In fact, 
Mr. Jewell’s experience is but one of thous- 
ands of instances of similar good fortune won 
through the help of the International Corres- 
pondence Schools, which were established for 
the sole purpose of helping poorly-paid but 
ambitious men. 

The coupon on the opposite page will bring 
complete information and the I. C. S. “1001 
Stories of Success.’”” Marking and mailing the 
coupon to learn how the I. C. S. can make you 
an expert in your chosen line of work, without 
requiring you to leave home, or give up your 
present position, costs you nothing, and puts 
you under no obligation. 

If you can read and write, and are really 
ambitious to succeed in life, mark the coupon, 
and have the I. C. S. explain to you exactly 
how you can be helped. 


Please Mention Popular Mechanics 
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How Will YOU 


When you come in contact with the man whose 
“Yes” or “No” means success or failure for you? . 


At such a time your future will hang in the balance. You will be scruti- 
nized, weighed, tried. Have you the training to decide the test in your favor— 
a training to fit you for a position of responsibility? If not, you can get it. 

A. S. Elliott, Bandon, Ore., says: ““My Course in Electrical Engineering has enabled me 
to fill responsible itions with several large milling companies in British Columbia, in 
Oregon, and with the United States Reclamation Service. Now I am in charge of the busi- 
ness of the Bandon Light and Power Co. Without the training given me by the I.C.S.I 
would not have been able to hold successfully any of these positions. The Course has been 
worth to me approximately $3,000 in increased earnings within the last 5 years.” 


With such a training you will be equipped to stand the test—to “‘size up”’ 
well. If you can read and write and have 
a little spare time each day, the I. C. S. 


eee eee 


will train you in your own home—no ¢ Schools 
matter where you live. @ Please explain, without further obligation on my part, howl P 

@ can qualify for a lerger salary and advancement to the posi- 
Regardless of how old you are, what . tion, trade, or profe alee before which I have marked K : 
you work at, how little spare time you Electrical Engineering Mechanical 
have, or how little you earn—there is an $| Electric Railways Constractiog 
i ar Re i Archite« 
I. C. S. way specially adapted to your ¢ ric Car Running Architects sanaine 1S 

. Mining Engineer Chemist 
Mark and mail the coupon. Learn $| Telephone Exper Bookkeeper 
ivil gineer vertising } 

how you can be helped to a better posi- ¢| Avtomobile Running Civil Service Exams ° 
tion and an increased salary. Sending the ° 
coupon places you under no obligation. $ Name r 
Send the coupon NOW. 
City__ State 
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POPULAR MECHANICS ADVERTISING SECTION 


SPECIAL 


ON SHOP ASSORTMENT LUTHER DIAMOND TOOL GRINDER 


A Luther diamond tool grinder will help any shop or factory to earn more money. 
This is exactly what we want you to prove by six months’ free use of this genuine 


Carborundum grinder shop and factory outfit. We want every —- and factory, 


every contractor, carpenter, mechanic, and tool-users generally to try out this 
outfit on any and all work—to sharpen every kind, and as many tools as possible 
for six months, and then if you are not fully satisfied that this outfit is a big 
money maker for you—send it back. The six months’ use will not 
Whether you keep it or send it back, you are 
sure to be “ahead”—and you can’t be anything out. Send back the 
coupon on the next page for this 6 Months’ Free Trial Offer . 
on this special offer on this Special Shop and Factory Outfit. 


cost you a single cent. 


25 times faster than grindstones—8S8 times faster 
than emery—will not draw temper—Not 
emery called by a fancy name, but 


GENUINE Carborundum 


Carborundum is a wonderful abrasive. There’s nothing 
else like it, or near like it in the world. Nothing except 
the genuine diamond itself is so hard. In fact Carborun- 
dum is made of artificial diamond crystals, actually created 
in the terrific heat of electric furnaces which fuses the 
elements of real diamonds into hard sharp beautiful car- 
borundum crystals. In this utmost heat far beyond the 
measurements of science, in which fire brick melts, and 
runs like butter, Carborundum crystals get a temper and 
sharpness that cuts hardest steel as emery does copper. 
Wheels actually made of genuine South African diamonds 
would sharpen tools no quicker. And all this speed and 
ease of tool sharpening is done without danger of draw- 
ing temper from tools, and with no need of cooling with 
water. Grindstones and emery wear steel away; fric- 
tional heat caused by the necessary heavy contact draws 
the temper. But Carborundum cuts steel away without 
frictional heat peeling off tiny shavings of hardest steel 
at lighest touch. 

No need of heavy pressure, no water cooling needed, no 
danger of drawing temper if it is a genuine Carborundum 
wheel. We guarantee wheels on Luther Diamond Tool 
Grinders to be genuine Carborundum. And you can be 
highly suspicious of anything described as we have 
described Carborundum, but called by any name other than 
Carborundum, no matter how fancy the name. There is 
only one Carborundum, there is nothing else like it. 


For Detail of Special Offer one on Six Months’ 
Free Trial—See Next Page 


LUTHER GRINDER MFG. CO., 


Built Like a High Grade Lathe 


The Luther Mechanics’ Special, forming 
the basis of this special shop and factory 
outfit special offer is built substantially 
for a lifetime of service. The genuine 
Carborundum wheel will not get lopsided. 
The mechanics’ special is built with steel 
and malleable construction—dust-proof, 
bronze bearings— machine parts run in 
bath of oil—machine cut spur gears 
speed 2,500 revolutions per minute. It wil! 
stand the severest, hardest service, out- 
wear and give better service than any 
number of emery wheels, grindstones, or 
anything else. 

A. Twist drill attachment to give twist drills 
roper angle and clearance. 

ronze Bearing. 

C. Chisel Sharpening Attachment. 

D. Spur gear cut from solid steel. 

E. Large spur gear machine-cut, oil bath. 


on 


59 MADISON STREET 
MILWAUKEE, WIS. 
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Mechanics’ 


with 
Twist Drill 
I N O N E Attachment 
This genuine Carborundum Luther Diamond Tool Grinder 
Shop and Factory Outfit isa remarkable value—the greatest reasonably priced 
Grinder offer ever made. The outfit consists of one Mechanics’ Special as 


described on previous page with the following accessories : 


1. One rough genuine Carborundum 4. One twist drill attachment. 8. One Carborundum Hone in leather 
wheel. : . One Buffer. case. 

One fine genuine Carborundum wheel. 6. One Polisher. 9. One Carborundum Sickle Stone. f 

3. One chisel grinding attachment. 7. One Oil Stone. 10. One Foot-power attachment. 

This outfit is a complete equipment for any possible grinding work, and our special offer on this 

assortment is the biggest value ever offered. The chisel and twist drill attachment make it easy 

for even inexperienced persons to sharpen chisels and twist drills correctly. t 


Send Coupon Today for 6 Months’ Free Trial Offer on Outfit Offer 


9 


Often you work with dull tools because it’s not easy to sharpen them. 
After using your Mechanics’ Special 

This outfit makes any sharpening the work of only a few minutes. | Grinder for seven months, would say 
Keen, bright tools mean faster work every moment of the day, and_ | ‘att 'sperfectly satistactory.and would 

ss - not be without it for double the amount. 
that means more money made, to say nothing about the time saved Respectfully 
in sharpening, and the money saved because there is no danger Of | >. wo. inn st., Phiiatelpnn 
drawing temper, and all your tools will last longer. The Carborun- 1am in receipt of the’ Mechanics’ 
dum wheels will outlast any number of emery wheels or any other | Spec's! Grinder.” Ihave tried the 
abrasive, and this means still more money saved. But don’t take | excetient device. Yours very truly, 
our word; let the Outfit itself prove all this in your own shop, on | pico tee Automoniic Ce 


your own tools. We don’t say 10 days’ Free Trial. We say Six 

Months’ Free Trial—A whole half year to decide if you want to Don’t Del 

buy the outfit or not and that’s a Free Trial that is really worth ay. 

while. — if you don’t want the outfit after six months’ free test— Send Back the 

if you don’t believe it saves and earns money, send it back, you 

won't be out a cent. The six month’s use will cost nothing. Coupon Today. 
Let us tell you all about this Mechanics’ Special Shop and Factory 

Outfit and send you an interesting booklet about Carborundum and our 

Liberal Six Months’ Free Trial Offer. Send back the coupon at the bottom 

of this page today. Doing so will not obligate you in any way whatever. 


RETURN Six Months’ FREE 
THIS Trial Offer on Luther 
Diamond Tool Grinder Shop 

COUPON _ § and Factory Outfit Special Offer. 
Luther Grinder Mfg. Co., 59 Madison St., Milwaukee: 

= Gentlemen:— At no obligation, please send Six Months’ Free Trial Offer on Shop and Factory 

\ Outfit Special Offer. Also interesting booklet about Carborundum. This coupon does not 

mean that I will buy; it simply means I want full details, and does not obligate me in any way. 
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


One Policy 
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The Neighbor -Maker 


AVAGES built rude 

bridges so that they 
might communicate with 
their neighbors. These 
have beer replaced by 
triumphs of modern engi- 
neering. 


Primitive methods of 
transmitting speech have 
been succeeded by Bell 
telephone service, which 
enables twenty-five mil- 
lion people to bridge the 
distances that separate 
them, and speak to each 


other as readily as if they 
stood face to face. 


Such a service, efficient- 
ly meeting the demands 
of a busy nation, is only 
possible with expert oper- 
ation, proper maintenance 
of equipment, and central- 
ized management. 


The Bell System provides 
constantly, day and night, 
millions of bridges to carry 
the communications of this 
country. 


ANb ASSOCIATED COMPANIES 


One System 
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The latest style Edison Phonograph in 
our new outfit No. 9 —this superb en- 
tertainer, Mr. Edison’s latest, final im- 

provement of phonograph, shipped 


Yes, FREE! I don’t ask a cent of your money—I don't want 
you to keep the phonograph—I just want to give it to you on 
a free loan—then you may return it at my own expense. 


Read the Off a I willtship you free this grand No. 9 
er outfit, Fireside Model, with one dozen 
— Gold Molded and Amberol records. 
You do not have to pay me acent C. O. D. orsign any 
eases or mortgages. I want you to get this free outfit 
the masterpiece of Mr. Edison's ekill—in our home. I 
want you to see and hear Mr. Edison's fine aud greatest 
improvement in phonographs. I want to convince you of its 
wonderful superiority. Give a free concert; give a free 
minstrel show, music, dances, the old- fashioned hymns, grand 
=. comic opera—all this I want you to hear free of 
rge—all in you. own home—on this free loan offer, 


My Reason for this free loan offer, this extra liberal offer on the finest talking machine ever made—see below. 


Want to See a Pho 
Mr. Edison Says: 


The phonograph is the result of years of experiment; it is Mr. Edison's pet and hobby. He realizes fully its value 
as an entertainer and educator, Aus the phonograph brings the pleasure of the city right to the village and the farm 
home. Now, the new Fireside Edison Phonograph of our outfit No. 9,1911 Model, is the latest and greatest improved 
talking mac hine made by this great inventor. If you have only heard other talking mac hines before, you cannot 
imagine what beautiful music you can get from the outfit No. 9. We want to convince you; we want to prove to 
you that this outfit is far, far superior to anything ever heard before. Don’t miss this wonderfully liberal offer. 


M R I don’t want you to buy it—I don't ask you to buy anything. But I do feel that if I can 
y eason send you this great phonograph and convince you of its merits, of its absolute superiority, 

you will be glad to invite your neighbors and friends to your house to let them hear the 
free concert. Then, perhaps, one or more of your friends will be glad to buy one of these great outfits No. 9, You 
can tell your friends that they can get an Edison Phonograph outfit complete with records for only $2.00 a month 
$2.00 a month—the easiest possible payment and, at the same time, a rock-bottom price. Perhaps you, yourself 
would want a phonograph, and if you ever intend to get a phonograph now is the chance to get the brand-new and 
most wonderful phonograph ever made, and on a most wonderfully liberal offer. But if neither you nor your friends 
want the machine, that isO. K. I simply want you to have it on a free loan, and perhaps somebody who heard the 
machine will buy one later. I am glad to send it on the free loan offer anyway. I will take it asa favor ff you will 
send me your name and address so I can send you the catalog. Then you can decide whether you want the free loan. 
There are no strings on this offer, absolutely none. It isa free loan, thatis all lIask not for one cent of your money 
1 only say if any of your people want to buy a phonograph, they may get one fcr $2.00 a month if they want it. 


Now, remember, nobody asks for a cent of your money ! every respon 


sible household in 
the country, every man who wants to see his home cheerful and his family entertained. every good father, every Y 
good husband, to write and get these free concerts for his home. Memember, the loan is absolutely free from - ° 


us, and we do not even charge you anything C. O. oe &. a 

EE Edison Cat 

c= Write for FR ison Catalog 

cata 
FREE 4 S 


In this you will find a complete list of music and 
vaudeville entertainments. Get this catalog at once, s es 


then you can decide whether or not you want a free 
loan and when you want it. You can also decide just the 7 


music you want. Remember, I will appreciate it as a 
favor if vou will give me the opportunity of sending 

you this latest style machine—the climax of ri 
Mr. Edison's skill—on this free loan offer. 


Sign the coupon today. Do it right now. 


GES 


Canadian Office: 
335 Portage Avenue, Winnipeg, Canada 


The Edison! 
4 e ison: 
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REG. U.S. 


The MARK of the MAKER 
is the Mark of Excellence 


It makes you sure of getting Goop Toots 
because it makes us responsible for the quality. 


Any item in our four large lines of Guaranteed 
Hand Tools has to be up to the standard of over 
go years of supremacy in tool-making before we 
are willing to stamp that mark on it with a steel die. 

That means the greatest care in selection of 
materials, the most skillful workmanship and 
the most rigid testing. We couldn’t afford to 
risk our reputation by the slightest defect. 

Look for The MARK of the MAKER on 
P.S. & W. Guaranteed Hand Tools for Carpen- 
ters, Machinists, Electricians, Tinsmiths, etc. 


The Peck, Stow & Wilcox Co. 
MANUER’S Otfered by Any Maker 
Beubtiched Address correspondence to 20 Murray St. 


Five Large 
NEW YORK CITY 


CARPENTERS 


PAT. OFF. 


MECHANICS’ 
HANDY LIST 


You Need This Book 


It’s just the right size to slip 
into your pocket or to keep in 
your kit or tool-chest, 

It contains a handy reference 
catalog of over 200 of the best 
hand-tools made, with full de- 
scriptions, prices, etc. 

Besides that, it has 35 pages 
of valuable shop-information— 
statistics, reference tables, etc. 

We’ve had such a demand for 
it that the second edition is nearly 
exhausted. 

Write today and we’ll send 
you a copy free. 


Ci ELECTRICIANS } 


TRADE MARK 
} A 
RAN 


ir 
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ATERMAN'S IDEAL is one of the very few gifts 4 
which the receiver can put right in his pocket for § 
constant use. If everyone had the selecting of his own J 
Christmas presents this is the kind that would be purchased 
As a ‘gift to anyone, or for yourself, there is not another article } 
Pe that shows better purchasing discretion than Waterman's Ideal 
¥ Fountain Pen—it is a compliment to your taste. 

This pen is made in a very wide range of sizes and styles 
in order that the pen technique’ of every writer may be 
individually ~suited. Your selection may be exchanged 
until satisfactory. Whether you buy a plain Waterman's 
Ideal or one studded with diamonds, the quality is of that 
same successful standard which the careful workmanship 
and Waterman. patents have brought to continued perfection. 


Plain Style 


Filigree 
No. 412. $5.00 is the gift for people who are hard to suit. No 12... $2.50 
Larger Sizes: ff Avoid Substitutes Gift Booklet on Request Larger Sizes : 
No. 414. $7 00 i No. 14... $4.00 
No. 415. 8.50 | From the Best Dealers No. 15... 5.00 
No. 416. 9.50 B Made in Regular, Safety and Self-Filling Types . No. 16... 6.00 
Silver Clip-on-Cap Clip-on-Cap 
to above costs 


adds 50c i 
| — Waterman 0, 173 Broadw As 

L.E WATERMAN ° one 
KINGSWAY,LONDON. 6 RUE de RE PARIS. 
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New This Christmas. 
A Splendid Gift for 
Man, Woman or Boy 


VERY woman who keeps 
house will have a dozen uses _ 
for this perfect little electric Baws 

motor. Every man who has a garage or 
workshop will want one; so will every- 
body who is mechanically inclined. It runs the sewing machine. 
(This is worth its price.) It polishes silver—grinds knives and tools 
—cleans faucets and automobile trimmings—blows away cooking 
odors—ventilates—forces heat out of the register or radiator—runs a 
boy’s lathe or any small machine. 


Simple attachments change it from one kind of motor to another 
—costs less than one cent an hour to operate. 


The Westinghouse 
General Utility Motor 


is a real motor, not a toy. Built as strongly for its work as the sturdy 
Westinghouse motor that runs the electric trolley car, and by the same 
organization known everywhere for the correct design and honest construction 
of electrical apparatus for all purposes. This motor will last for years and 
needs no attention beyond an occasional oiling. Price of motor $18.25. Attach- 
ments are inexpensive and may be added to the outfit as desired. 


Your Lighting Company or dealer will show you the motor and its 
different applications. Send us your name on a postcard, and we will mail 
you booklet telling what it does. Send for folders describing many other 

. electrical devices suitable for Christmas presents. Address Westinghouse 
Department of Publicity, Pittsburg, Pa. 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


Sales Offices in Forty American Cities. Representatives all over the world. 


J \ \ { 
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The $100 


Typewriter 


for Cents Day! 


Please read the headline over again. Then its tremendous significance will dawn upon you. 
The Oliver ‘Typewriter—the standard visible writer—the $100 machine—the most highly perfected 


typewriter on the market— yours for 17 cents a day! 


The typewriter whose conquest of the commercial world is 
a matter of business history—yours for 17 cents a day! 


The typewriter that is equipped with scores of such con- 
veniences as “The Balance Shift”—“The Back Spacer”—“The 
Ruling Device”—“The Double Release”—“The Locomotive Base” 
—“The Automatic Spacer”—“The Automatic Tabulator”—“The 
Disappearing Indicator” —“The Adjustable Paper Fingers”—“The 
Scientific Condensed Keyboard”—all yours for 17 cents a day! 


Our Record Year 


About one year ago we gave to the public the famous 17- 
Cents-a-Day Plan of purchasing Oliver Typewriters. 

The announcement that the Oliver Typewriter—the latest 
model, with all its perfected conveniences—could be had on 
such tempting terms created a furore of buying. 

We find at the close of this record-breaking year that the 

plan has appealed to all classes. 


Business and professional people, salaried workers—men and women of every station in life have 
bought Oliver Typewriters on this simple, convenient plan. 


A Quarter of a Million People are Making Money With 


The 
. OLIVER 


Typewritér 


The Standard Visible Writer 


The Oliver Typewriter is a money-maker, right 
from the word “‘go!’’ So easy to run that the be- 
ginners soon get in the “expert” class. Earn as you 
learn. Let the machine pay the 17 cents a day— 
and all above that is yours. 


Wherever you are, there’s work to be done and 
money to be made by using the Oliver. The busi- 
ness world is calling for Oliver operators. There 
are not enough to supply the demand. There sal- 
aries are considerably above those of many classes 
of workers. Hundreds are in business for them- 
selves as public stenographers in hotels and exclusive 
clubs. They receive as much as 25 cents for a 
dictated letter and 5 cents for a carbon copy. 


Pretty good pay for a few minutes’ work ! 


The average price for copying form letters is 
10 cents each—and 5 cents for each carbon copy. 


This serves to show the money-making possi- 
bilities as an Oliver operator. 


“An Oliver Typewriter in Every Home!” 


That is our battle cry today. We have made 
the Oliver supreme in usefulness and absolutely 
indispensable in business. Now comes the conquest 
of the home. 

The simplicity and strength of the Oliver fit it 
for family use. It is becoming an important factor 
in the home training of young people. An educator 
as well as money maker. 

Our selling plan puts the Oliver on the threshold 
of every home, every office, in America. Will you 
close the door on this remarkable Oliver opportunity? 

Write for further details of our easy offer and 
a free copy of the new Oliver catalog. Address 


THE OLIVER TYPEWRITER CO., 107 Oliver Building, CHICAGO 
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Breakfast in a Warm Room 


In very cold weather many dining-rooms would be “like 
ice-boxes” at breakfast time, before the house fires have 
started up, if it were not for the 


RFECTIO 


SMOKELESS 


Absolutely smokeless and odorless 


Lighted in a moment, and quickly giving a glowing heat, the 
Perfection Oil Heater has enabled many a man to go to business in 
a cheerful, confident spirit who otherwise might have felt and shown 
all day the effects of a cold, cheerless breakfast-room. 

It has a cool handle and a damper top. An indicator shows the amount of oil 
inthe font. Ithas an automatic-locking flame spreader which prevents the 
wick from being turned high enough to smoke, and is easy to remove and drop back 
so the wick can be cleaned in an instant. The burner body or gallery cannot 
become wedged, and can be easily unscrewed for rewicking. Finished in japan or 
nickel; strong, durable, well made; built for service, and yet light and ornamental. 


Dealers Everywhere. If not at yours, write for descriptive circular to the nearest agency of the 


Standard Oil Company 


(Incorporated) 
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Each Month 


Our. world-wide camp paign against the ex- 
isting selling “System” in the diamond 
industry has already been the means of sav- 
ing millions of dollars for the American people. 
The cutting out of importers’, wholesalers’, 
jobbers’ and retailers’ profits has brought down 
the price you must pay for genuine, sparkling 
diamonds to their actual worth—the price you 
can always realize on them—it has overcome the 
exorbitant and unfair figures, at which diamonds 
were held—it has brought diamonds within the 
reach of every honest man and woman in the 
United States. 


Backed by Millions 


We are out to revolutionize the diamond-selling bus- 

iness—out to Smash the “System !”’ 

We are prepared to prove to the people that this 

“System” is a gigantic Trust, formed solely for the 
purpose of forever establishing ficticuous prices on 
diamonds—formed to permit usurious profits, by 
cutters, brokers, wholesalers and retailers. 
In proving the injustice of this “System” we also 
prove that we do place diamonds in the possession of 
the purchasing public at from 25 to 35% less than they 
can be obtained from any “System” representative. 


Here are the Profits We Cut Off 


First:—A 25% profit heretofore obtained by 1 by = 
diamond importer. 
nd:—A 16 to La profit demanded by the 
“broke 
ird:—A 10 to 20% profit grabbed off by the 
diamond wholesaler. 
finally:—A 25 to 75% (anything he can 
get) profit that the retailer exacts. 
In addition to all this that we save, the Lincoln 
method of selling diamonds also cuts off the ““System’s”” 
pet scheme to treasure up diamonds for years, await- 
ing the certain advance in value—and then passing 
them on to you at more than double what they paid 
for them. 


No Gift More Truly Acceptable 
‘Than, A Diamond 


No will so gladden the 
heart of its recipient as a beautiful, sparkling 
diamond. Itis a gift that will last forever—and 
be passed on from generation to generation as 
@ perpetual reminder of the friendship and 
generosity of the giver. 
You can present a flawless gem to wife, 
mother or sweetheart, and pay for it in 
little monthly payments—sums that 
you never will miss. 
Under these terms, will you not 
give diamonds this 
Christmas? 


$1.00 A Month Buys A Diamond 
For as little as $1.00 a month, we place a 

genuine,sparkling diamond in your possession, 
and permit you to pay us the balance in de- 
ferred payments. e endeavor, in each in- 

stance, to make the terms to suit the purchaser's 
income. No matter how expensive a stone you 
buy, you have the privilege of paying it in small 

monthly sums—sums that you will never miss. 


Free Examination 
Without Deposit 


We send every diamond, sold “The Lincoln Way,” 

prepaid and registered, toany reader of this publica- 
tion, with the privilege of free examination and 
thirty day’s guaranteed trial. We ask not a penny of 
deposit. 

We guarantee every Lincoln stone to be a pure, per- 
fectly-cut, sparkling, white diamond—to be worth 
from 25 to 35% more than we ask for it—to be mounted 
in 14K. solid gold—and to be, in every instance, the 
highest exemplification of the diamond cutter’s and 
the precious artisans’ art. No finer gems are sold 
in the world. 


Buy-Back Bond Protects 


We issue a legal Buy-Back Bond with every diamond 
sold, by which we legally agree to take back any dia- 
mond you purchase, at any time, and allow full credit. 
By this wonderful plan, we make it possible for every 
honest person in the world to own a diamond, easily, 
conveniently, comfortably, confidentially-and without 
depriving yourself of anything. 

With such an opportunity as this, will you be without 
a diamond ? 


Send For The Startling Book 


New edition of that epoch-making book—“SMASH- 
ING THE SYSTEM”—is now ready for distribution, 
Send this coupon at once, and this book, containing 
the complete Lincoln plan, together with mag- 
nificent colored illustrations of the most 


complete diamond showing in all the world, < - 
will be sent you free and postpaid, iF ¢ 
return mail. 
The possession of the “Kingof Stones” 
wins instant approval, admiration and ¢ Og 
respect. Don't delay—send this ¢ 

coupon NOW, before you forget it o oF 
—before you lay aside this FS, 
publication. 

The Lincoln Co., 


3136 Mosprat St., 
Chicago, IIL. 
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If you want to succeed with poultry as 
the CURTISS brothers have succeeded, 
SUBSCRIBE NOW and get the new 


Curtiss 
Poultry Book 


which tells how Roy Curtiss, a New York farmer’s boy, 
starting about twenty years ago, with a few neglected hens, 
has built up at NIAGARA FARM the LARGEST PRAC- 
TICAL POULTRY PLANT IN THE WORLD, with sales of 


OVER $100,000 A YEAR 


Roy agreed that if his father (a grain merchant and farmer) would furnish the feed he 
(Roy) would take all care of the flock and supply eggs and chickens for the farm table, and all 
that were left over were to belong to him. In two years Roy was using so much feed that his 
father had to cry quits, but the boy kept right on. He would start at two o’clock A. M. for 
Niagara Falls, 13 miles away, with poultry and eggs to sell. His brother joined him, and the 
business grew and grew. They took the farm and paid off the mortgage. They built and added 
to their plant, learning slowly how to avoid losses and make the greatest profits. 


But they had no guidance, and had to learn by their own mistakes. If they had had such a 
guide as the CURTISS POULTRY BOOK, it would have saved them thousands of dollars and 
years of lost time. 


This capital book was written right at Niagara Farm by the veteran poultryman, MICHAEL 
K. BOYER. Mr. Boyer had the Curtiss brothers right at his elbow with their records and data. 
He says he never saw a general poultry plant so well managed at every point. No “putting on 
style,” no fancy buildings, no ornaments, but straight, solid business. Everything is planned for 
months ahead. Every day shipments go off, every day money comes in. You could hardly 
believe how little they lose. Their percentage of fertile eggs, of live, strong chickens hatched, 
of day-old chicks shipped, without loss, to Kansas or Florida, is really wonderful. 


And this book gives all their methods of managing incubators, handling eggs, feeding chickens 
and ducks, killing, dressing, packing, and marketing, their formulas for mixing feed at 
different ages. And all these have been tested and improved by years of experience, resulting 
in the most profitable general poultry plant in the world. Whether you raise chickens, ducks, or 
eggs, whether you keep forty fowls or forty thousand, you will find here help that you can get 
in no other way. 


Profusely illustrated, with many fine engravings, from actual photographs taken from life. 
Have you use for such a book? Then read the offer below. 


The CURTISS POULTRY BOOK is sold in combination with the Farm Journal, Philadelphia, Pa. 

The FARM JOURNAL is the standard paper for everyone who lives in or near the country, or ever has, or 
ever expects to. A particularly fine poultry department, more valuable than most poultry papers. 33 years old, 
750,000 subscribers and more. Goes everywhere. Clean, clever, cheerful, amusing, intensely practicat Cut to fit 
everybody, young or old, village, suburbs, or rural routes. Unlike any other paper and always has beer. 

AMERICAN POULTRY ADVOCATE, the great New York State paper published at Syracuse, and err of 
—y reading matter, is always welcomed by the subscriber. Now in its 18th year. It is conceded to be one of the 

poultry papers published in the United States. Well edited by recognized authorities on ‘the subject of 
practical poultry raising. Has a circulation of 45,000 copies per month. 


° For $1.00 (cash, money order or check) we will send postpaid the 
Sy ial Offer Curtiss Poultry Book and the Farm Journal for two years, and 
American Poultry Advocate two years, all for $1.00 if order is sent at once to F 


AMERICAN POULTRY ADVOCATE, 29 Hodgkins Block, SYRACUSE, N.Y. 
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SENSATIONAL 
PIANO 


This Superb 
WING PIANO 


Shipped FREE 


to Your Home 


We, the manufacturers of Wing Pianos for 42 years, will send you a genuine Wing Piano, tested 
and guaranteed by us, without one penny from you. We will ship the piano free with all freight 
paid in advance by us. You are not out one cent in money or trouble. This is an offer never equaled 
before by a big manufacturer. An offer direct from one of the largest manufacturers of pianos in the 
world. This offer is backed by a twelve-year guarantee by the manufacturer. This offer places 
you in the very same position as if you were a dealer. You buy at exactly the same price as the 
dealer pays. You do business direct with the factory which has sent out more than 42,000 pianos. 

Think of what this offer means! We allow you to keep the genuine Wing in your house for 
four full weeks without paying anybody anything. You play on it. Use it just as if it were your 
own. Take music lessons on it. Test it inevery way. Compare it with any other piano you wish. 
Decide yourself. There won’t be any salesman around to bother you. 

After the four weeks’ free trial is up make your decision. Either keep the piano or send it 
back; just as you choose. We ask you NOT to keep it unless you are fully satisfied -MORE than 
satisfied. Unless you are charmed with the delightful tone—the splendid beauty of the Wing Piano 
—we would rather you would not have it. Because we want every Wing to sell another Wing. 


. We Furnish the Following Articles FREE 
With Every Wing Piano: 

If you have an old organ or piano we Handsome stool of the very latest design. A beau- 
will pay you a good eeice fa exchange for FREE tiful brocatel drapery, French velour drapery, Jap- 
a Wing Piano. Get our free book which anese silk scarf, China silk scarf or a satin damask 
explains all about it. We will tell you scarf. FREE MUSICAL EDUCATION. (Let us 
just what we will give you in dollars and tell you all about this most wonderful opportunity), OUR FAMOUS 


cents. Find out how much you can get NOTEACORD (The automatic music teacher which aids you in 
for that old organ or piano anyway. Send learning to play. It is a teacher which never becomes tired and 
the free coupon for our big free book. never makes a mistake). Send the free coupon. 


f F 
Send FREE Coupon | 


4 To Wing & Son 
(Estab. 1868) 


9th Ave. and 13th St. 
99 


This book is positively free. It is the biggest piano book ever published. It tells you 
just how to judge a piano. It contains ten tests to apply to every piano. Apply these tests 4 
to any piano and you will know absolutely whether that piano is a good piano or not. ra 
This book is indispensable to anybody who intends to buy a piano now or in the future. 


Dept. 11 
NEW YORK CITY 
It tells how the forests of the world are searched for timber for the Wing Pianos. 


GENTLEMEN: —Without the slight- 
How this timber is seasoned for three years—then how it is placed in a steam est obligation to ace “pt anythingoF 
woul ike to 


room for four months and made bone dry and impossible to warp before it is 4 to pay for anything, 
used in a Wing. You see WHY we can give you an absolute twelve-year ert free foil sgqeomation about yous 
guarantee. Isn’t this better than a guarantee from a small Wine Plane. 
dealer? Besides, you know HOW Wings are made because you get them Please explain. Also send free the 156 page 
straight from the factory. Why take a chance on a piano when you 4 book.giving the ten tests for judging the value 
don’t know where it is made—a piano which is merely branded with of a piano and other important information for 
a name—a name which CANNOT mean the seasoning and work- people who may want to buy a piano 

manship which goes into a Wing. Don’t neglect to get our free 

book. nd the free coupon today. 


WING & SON 


and Dept ORK CIT My ADDRESS Is ‘ 
No letter necessary; coupon will do No obligation in getting the 
156 page book, etc. all! free. 


My NAME Is 
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The 
Help 


In.the laundry or washroom Parowax is a wonderful 
help. -It is of value to the housewife or laundress in two 
distinct ways—it saves time and labor in washing and 
lengthens the life of the clothes. Did you ever stop to 
think why you have to rub clothes as well as soap them? 


> This is the reason: You have to rub the clothes in order 
| to.loosen the dirt. 


_. \If you could loosen the dirt without rubbing the clothes it would 

save the labor of hard rubbing, and the clothes would last much 
‘longer, because, of course, hard rubbing injures the fabric. You 
‘can loosen the dirt and preserve the fabric! Parowax does it. 

You simply put one-half teacup of shaved Parowax and the usual 
quantity of shaved soap in the hot water in the boiler, which is 
sufficient for one boiler of wash.. After taking the clothes from the 
boiler, rinse thoroughly in warm water.. "he Parowax and the soap 

dissolve quickly, and so. loosen the-dirt that the old amount of 
rubbing is unnecessary. Every atom of dirt slips away from the fabric. 
Parowax is odorless and tasteless and Jeaves no odor in the clothes. 

Consequently, clothes washed with Parowax last longer and 
come out of the wash whiter—white as when new. This labor-saving 
and wear-reducing value of Parowax is seen in every kind of washing, 
especially on women’s finer goods, lacy waists, dainty underwear, and 
lingerie of every kind. 


To protect the user, the trade-mark ‘‘Parowax”’ has been given to the grade of Pure 
Refined Paraffine sold by this Company for years. This absolutely pure paraffine has been 
used .all these years for sealing jellies, etc., and for washing and ironing. 


” Dealers everywhere sell the Parowax brand of Pure Refined Paraffine. Beware of articles. 
offered as substitutes. Look for the name of the “ 


Standard Oil Company 
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TRADEMARKS AND 
P COPYRIGHTS SECURED 
OR FEE RETURNED 


SPECIAL OFFER — FREE SEARCH OF PATENT OFFICE RECORDS. 


Send us a me@del, photograph or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patenta- 
bility backed by a bonded contract to that effect. 
bar Certificate of Patentability will protect the inventor 


serve as proof of the invention until the case can 
& filed in the U. S. Patent Office: 


OBTAINING ASSISTANCE FOR INVENTORS 

Our certificate is of great assistance to inven- 
tors who require financial did to obtain patents. 
It is useless to attempt to interest capital unless 
evidence is furnished that the invention is pat- 
entable. Our certificate gives this necessary 
assurance, 

OUR FOUR BOOKS MAILED FREE Bi 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 

HOW TO OBTAIN A PATENT 

Our illustrated eighty-page Guide Book is an 
invaluable book of reference for inventors, and 
contains 100 mechanical movements illustrated 
and described. 

FORTUNES IN PATENTS 

Tells how to invent for profit, and gives his- 

tory of successful inventions. 
WHAT TO INVENT 

Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding 
prizes offered for inventions, arnong which is 

PRIZE OF ONE MILLION DOLLARS 

offered for one invention, and $10,000 for others. 


§ 
> 


VICTOR BUILDING PATENTS THAT PAY 
Contains fac-similes of unsolicited letters from 
Our new $150,000 building, opposite the U. S. Patent 
Office, specially erected by us for our own use, our clients who have built up profitable enter- 
gned and eauipp d with all modern prises founded upon patents procured by us; also 
PP or our pat 


indorsements from prominent inventors, manu- 
facturers, Senators, Congressmen, Governors, etc. 
WE ADVERTISE OUR CLIENTS’ INVENTIONS FREE 
in a list of Sunday newspapers with two million circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We also send a 
LIST OF PATENT BUYERS 
We not only save you time and money in securing patents, but obtain patents which PROTECT 
the invention and PAY. After the patent is granted we assist you 
TO SELL YOUR PATENT 


REFERENCES: 

Second National Bank, Washin gton, D.C. C. K. “assiter, Mechanical Engineer, Schenectady, 
R. G. Dun & Co., Washington, N. Y. 

National Savings and Trust Co., > Washington, D. ce Pitner Gasoline Lighting Co., Chicago, II. 

Smethport Glass Co., Smethport, Pa. Sprout, Wardon & Co., Mfrs. of the Monarch Feed Gov- 
Schrade Cutlery Co., Walden, N. Y. ernor, Muncy, Pa R 

Clum & Atkinson, Brass Founders, Rochester, N. Y. The L. B. Dozier Co., Mfrs. of Fuunbiog, Heating and 
Rochester Rotary Pump Co., Rochester, N. Y. Machinery Supplies, Columbia, S. C ; a 
Lawrence Mills, Mfrs. Bed Spreads, 51 Brooke Ave., B. B. Earnshaw & Bro., Mfrs. “Cream Blend” Flour, 
Englewood, N. J. Ww ashington, D.C. 

The Melvin Gauge and Signal Inst. Co., Scranton, Pa. A. L. Schultz, Consulting Engineer, Pittsburgh, Pa. _ 
_ Damon Mfg. Co., Mfrs. ““Missing Link” Flour Mill Dis- Arthur H. Swan & 0. Mfrs. of Peel-Blade Tipe, 279 
integrators, Bowling Green, Ky. Warren St. , Roxbury, P: 

Modern Canner Co., Mfrs. ‘Canning Machinery and The H. Moore Piano Truck Co., Anderson, Ind. 
Canners’ Supplies, Bridgeport, Ala. The Culver Novelty Co., Mfrs. of Carbureters and 
M. Winter Canaber Co., Sheboygan, Wis. Mixers, Culver, Ind. 


VICTOR J. EVANS & CO., 425-726 stn W. 
(Formerly EVANS, WILKENS & CO.) 
Opposite United States Patent Office WASHINGTON, D. C. 
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>> of Protect Your Idea! < 


PATENTS 


*“*My Trade-Mark” 


= Special Offer: 


Mr. Inventor: I invite you to come to see me, and bring, or send (by registered mail), 
sketches or a or model and description of your idea or invention for FREE examin- 
ation of U. S. PATENT OFFICE Records and report as to patentability of the same;—to find 
out as to whether you are entitled to a patent will not cost anything;—then, if your invention 
is new, upon receiving instructions, I will prepare ALL necessary (application) papers. 


DO THIS AND SAVE TIME AND MONEY! 


WRITE NOW! 


Highest References: 


Lincoln National Bank, 
Washington, bD. C. 


NOTE: When writing these ‘i- 
ents send two-cent stamp r 
reply. 
Little Giant Hay Press Co., 
Dallas, Texas. 
Gray Litho raph Co 
New York City, N. ¥ 
Mfg. Co., 
Norfolk, Va. 


New Era Mfg. Co., 
Fairfield, lowa. 


Bernhard Furst, 
Vienna, 


I. Austria-Hungary. 


Otto von Kottenburg, 
Schwindstrasse 20. 
Frankfort a M, 


Germany. 


H. A. Fonseca. 
Rua Dos Ourives 20, 
Sobrado, Rio de Janeiro, 


Brazil, 8. A. 


A. J. Corsi, 
Irish Town, 


Gibraltar. 


Bell Show Print Co., 


Sigourney, la. 


The Camp Conduit Co., 
Cleveland, O. 
The Iowa Mfg. Co., 
Oskaloosa, la. 
Sam'l Allen & Son Mfg. Co. 
Dansville, we 
The Gar! Electric Co., 
Akron, O. 
Superior Mfg. Co., 
Sidney, O. 
Tidnam Tel. Pole Co. 
Oklahoma City, Okla. 
Edw. H. Smith, 


Aberdeen, Wash. 


McAllister & Upton 
ortland, Ore. 
V. C. de Ybarrondo, 
Los Anyeles, Ca!. 
Wm. H. Garlock, 
Leland Hotel, 
Seattle, Wash. 
F. Ratherford, 
Copper Queen Con. Min. Co 
Douglas, Arizona 
Gas Range & Heater Co., 
S. Pasadenu, Cal 
Newberg Brick & Tile Co 
ortland, Ore« 


INFRINGEMENT, VALIDITY AND INTERFERENCE WORK SOLICITED 


I am admitted to practice before the United States Supreme Court and all others 


**l want to thank you for the most excellent services you have rendered me in this suit [B. Willtams vs. Central Drug Co. U 

Northern District of IMlinois—E. Div. Js and assure you that | appreciate it very much; and if 

you, I will be only too glad to do so."’ 
September 19, 1910. 


it any tfme I can secure some business for 


{Signed) J. THOMPSON, Mgr. Central Dmg Co., Sioux City, lowa. 
FREE: Two Books—6 1-page “Inventor’s Guide” and 64-page 
“Proof of Fortunes in Patents —What and How to Invent” 

Foreign Patents a Specialty I Advertise My Clients’ Patents Free 


If you have a U. S. application write me for excellent literature and | in publications having 2,000,000 circulation. Write tor Som ial Offer 
terms for promoting your Foreign Patents. Liberal discounts. Suc cessful clients in every section of the U. 


$205,340.00 $ 


COMPARE MY LOCATION WITH OTHERS 


MINE IS THE BEST 


VROOMAN 


MADE BY MY CLIENTS 


YOU Should Have My FREE BOOK 
Telling HOW OTHERS will do the 
same IN THE FUTURE. “WHAT and 
HOW to INVENT” BOOK FREE! 


“*I received ONE HUNDRED DOLLARS ($100 00) down Gn re my 
Can Righting Machine inventions) and in thirty days NINE HUNDRED 
DOLLARS ($900.00), and when my patents are issued ON E THOUSAND 
DOLLARS (§1000.00) more. I can conscientiously state to my fellow 
inventor that he will do the right thing by placing his patent business 
in Mr. Vrooman’s hands for the best iron-clad patents."’ 

(Signed) WILLIAM C. BRIDGES, Wapello, Iowa 


vid Office and the Patent Office 


ive you proof of my location 


Across b... street from the U. S. Patent Office 
Expert—Prompt Services 


E. E. VROOMAN, 


High-Class Work—Excellent Testimonials 


871 F Street, N. W 


Registered Patent Attorney. Patent Litigation 
Patent Lawyer Wash., D.C. 


PAY 
| 


PUPS 
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PATENT ‘crc! INVENT 


YOUR IDEAS MAY BRING YOU A FORTUNE 


There is A Constant Demand For Good Inventions. 
One of our clients recently made $85,000; another $7,000; another 
$5,000 ; another $3,400; two others $1,000 each, and two others $500. 


WRITE FOR Also, “U. S. LETTERS PATENT,” telling how to obtain a patent. 
“THOUGHTS THAT HAVE PAID,” a history of successful inventions. 


= OPPORTUNITY ” “TESTIMONY,” giving our testimonial letters from manufacturers and 


inventors. 


A List of Needed Inventions Mailed free to any interested person 


IF YOU HAVE AN INVENTION send us a rough sketch and description, 
model or photograph of it, and we will give you our opinion as to its patent- 
ability WITHOUT CHARGE. If our opinion is favorable, we will issue a con- 
tract binding us to refund every cent of our fee if we fail to obtain a patent. 


This assures you that we will not make appli- 


and that every effort wil be made toobtan HA, Ellis Chandlee & Co. 


an allowance. Weadvertise the patents of Our 


Clients for sale in prominent dailies free of charge. (Successors to Woodward & Chandlee) 
“Prompt and Proper Service” Suite 55, Bornot Building, WASHINGTON, D. C. 


ORIGIN OF THE YAM—The Motuans of New 


Guinea have a curious story about the origin of yams 
They think that yams first grew from bones. This was WRITe BUREATT OL TO FIND IT 
how it happened. A Motuan girl who had five brothers POPULAR WAY EAU OF trees 
The HANICS CHICAGO 


married a cannibal who lived some distance away. 


WHEN YOU WANT ANYTHING AND DON’T 


brothers came by turns to visit her and four of them 
were eaten by the cannibal husband. The wife, however, ° 

kept their bones, and when the fifth brother came, in Patent of ualit 
stead of being eaten like the others, he succeeded in 


i r > Ca va! ba é re s ome . 
killing the cannibal husband and returned to his hom is the only kind that will protect your invention 


with the bones of his brothers. The bones were duly “ 
mourned over and huried. When the relatives visited and make it salable. You need my free ad- 
the place where the bones were buried some time later visory information. Send for it. 
they found a strange plant growing upon the grave, and 
on digging up the bones tound they had turned into GEO. R. HAMLIN, Patent Lawyer 
yams of different colors and sizes.—N. Y. Tribune 801-8th Street, N. W. WASHINGTON, D. Cc. 
NEW AND EASY PLAN OF MAKING PAYMENTS I i hes p 
Illustrates and describes 100 Me nventions put ore Patent Office at risk of 
Valuable Book Fr 
for Movements, and only $20. Consultation Free. Send for booklet. 
CHAS. E. BROCK, | Patent Attorney MILO B. STEVENS & CO., Established 1864 


887 14th St., Washington 353 Monadnock Blk., Chicago 


918 F. STREET WASHINGTON D.c. 
Guaranteed and recommended by the Bankers Register 
Highest rating by Martindale's American Law Directory 
For facts about Prize | 
z and Reward offers and 
Inventions that will “HOW AND WHAT TOI % 
NVENT, 
bring from $5000 to 10 Million Dollars; and for books “HOW TO OBTAIN PATENTS,” = 
of Intense Interest to Inventors, send 8c postage to plained FREE. CHESTER W. BROWN, 
ubs. Patent Sense, Dept.45 Barrister Bldg., Washington, D.C. Patent Atty., 908 F. St., Washington, D. C, 


EINT YOUR IDEAS 


$100,000 for one invention; ° 
another $8,500, Book “How to 
Obtain a Patent” & “What to Invent” 
stents procured and Trade Mart 
Po: patentanhuility. e afver taining cuts of famous inventions. Send rough sketc! 
tise your patent forsale at our expense. for opinion as to patentability. Advice Free Terms 


Patent Obtained or Fee Returned. Moderate. Personal Service 


CHANDLEE & CHANDLEE, Patent Att’ PERCY H. MOORE, 
O80 F.Birect, E, Patent Atty., 918 F St., N.W., Washington, D.C 


| 
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AT T THAT PROTECT and PAY 
Send for FREE 96-page book. 
Advice free. Terms reasonable. Highest references. Best results. 


Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 


A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C, 


Let Us Send You Our Book 
Patents 


About P atents 
Trade-Marks 


know before spending time or money on pat- 
ents. It costs you nothing and contains valua- 
Designs 
Copyrights 


ble information that you cannot find elsewhere. 
BENJAMIN & BASSETT, 204 Dearborn St., CHICAGO, ILL. 


c. L. PARKER 

Ex-Examiner U. S. Patent Office 

PATENT LAWYER 
210 MCGILL BLODsc. 


WASHINGTON, D. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “* Protecting, Exploiting 
and Selling Inventions” sent free upon request. 


OUR ability to protect 
your patent from in- 
fringement depends 

largely on the presentation of 
the original application. 

The market value of your 

atent depends on the manner 
in which the invention is set 
forth in the claims. Let me 
tell you more about it. 

Send for my booklet on Pat- 
ents, Trade-marks, Designs, 


HOW PERFUME IS WEIGHED—It was the Ital: 
physician Salvioni who devised a microbalance of su 
extreme delicacy that it clearly demonstrated the loss 
of weight of musk by volatilization. Thus the invisille 


: perfume floating off.in the air is indirectly weighed 
Copyrights. ‘he essential part of the apparatus is a very thin 
LANGDON MOORE, thread of glass, fixed at one end and_ extended hori 
9th and F Sts., Washington, D. C. zontally. The microscopic objects to be weighed are 


placed upon the glass thread near its free end, and 
the amount of flexure produced is observed with 
microscope magnifying one hundred diameters. 


A mote weighing one-thousandth of a milligramm 
is said perceptibly to bend the thread.—N. Y. Herald 
— 
Book “How to Ob- 


tain a Patent’ and 
a en our ea “What to Invent” 
The demand for good, patentable ideas is greater than ever 


sent free. Send roug 


Ex-Asst. Examiner, U.S. Pat. Off. 


before. Am constantly in receipt of letters from parties desiring sketch for free report as to patentability. We advertise your patent for 
to buy patents procured through me. Electrical devices, tools sale at our expense. Patent Obtained or Fee Returned. 
of all kinds, advertising novelties, agents’ supplies, mail order H. C. CHANDLEE & CoO., Patent Attorneys 
articles, and many other inventions are sought after. Protect 91 F Street, WASHINGTON, D. C. 


your idea! Write for “Stepping Stones” (containing over 200 new 


inventions wanted) and new guide book ‘‘Successful Patents.” FOR 

Clients’ patents sold free. My personal services. Highest references. AT ENT$ YOUR 
RICHARD B. OWEN PATENT SECURED OR FEE RETURNED 

Department 9 WASHINGTON, D. C. Simple case prosecuted to allowance for $35. 


CAPITALIZE YOUR BRAINS 


Sees $15 FILES YOUR IDEA 


H. S. HILL 
in the Patent Office, under my ‘‘No fee-in- 


| 


553-61 Columbian Building WASHINGTON, D.C. 
advance” Plan, and you make and sel] un- 


HAVELL&HAVELL 


PATENTS OBTAINED OR FEE RETURNED 
description. Valuable books free. 


We want every inventor to write for a copy of our FREE 
Cleveland, Oh 


book “PATENTS, AND HOW TO APPLY FOR 
} THEM.” Free search and opinion as to patentability. 


| 910 G Street, Washington, D. C. 


PATENTS 


| 
| 
i 
A 
Vrs 0. C. BILLMAN Washington, D. C. 
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CREDIT 


For Christmas Presents— Make Your Selections Now 


Write For Our Handsome Christmas Catalog Pesutifyl photographic 


Silverware and Novelties for Christmas presents. Select any article you would like to own or present to a loved one; it will be sent 
on approval to your home, place of business or express office, without any obligation whatever on your part. If satisfactory in every 
way, pay one-fifth down and keep it, balance in eight = | monthly amounts. If not satisfactory, return'it. We pay all charges and 


take all risks. Every honest person’s credit is good wit Diamonds increase in value 15 by 20% each year. A A Dimond fe e ideal 
gift for a loved one; it lasts and every reminds the wearer of your regard and Gur | 10 to 
those of the ordinary cash retail Toaclen. and our 


FULL JEWELED 


in Fine 20-Year Gold-filled Case. Guaranteed to keep Accurate Time 
SENT ON FREE TRIAL, ALL CHARGES PREPAID. 


You do not pay one penny yuan you have seen and 
examined this High-Grade, Full Jeweled Waltham 
Watch, with Patent Hairspring, in any style plain or 102—Men’'s Round ese 


“2 


$1085, 


engraved Case, right in your own hands. Betcines Ring. Fine bril- 


_$1'a MONTH. 


trust every honest person. No matter how far — 

A. you live, or how small your salary or income we "0-2221—Ladies’ Lof- 
will trust you for a high-grade adjusted Waltham tis “Perfection” Ring. 
Watch, in gold case, warranted for 25 ye are, an and guar- Fine brilliant white 

tells all about our Easy Payment Plan 10 Down. Aw 
—the “‘Loftis System’’—and how we send Waltham, Elgin and $ $ 

Illinois Watches, 18, 16, 12, and“*O” sizes, 19, 21, 


THE OLD RELIABLE ORIGINAL DIAMOND | 221 2 Jewel, anywhere without security or ong 
cent deposit. argains in ladies’ and men’s soli 
AND WATCH CREDIT HOUSE Id and gold-fill od Wate hes for C hristmes gifts. 


Dept. P 173. 82 to 98 STATE STREET, CHICAGO, ILL. | Ve give better values and easier terms than any 


house in “America. Write for our new, han 


BROS & CO. Branch Stores: Pittsburc. Pa.. and St. Louis, Mo. | somely illustrated booklet,*‘Historic Diamonds.”* 
AUSTRALIAN ECONOMY—Stamp dealer’s row, in 


Twenty-third street, exhibits new postage stamps, just Do You Need A Gear 


issued by Western Australia, bearing the familiar head 
of Queen Victoria. 3) of any description for any purpose ? 
Sei ing asked about it, a Londoner explained that the We carry practically all the standard 
accession of King George made it possi ible to reissue sizes in stock ready for immediate 
shipment. 


government stamps with Queen Victoria's head. If such 
stamps had been issued in King Edward's reign it would We make gears of any style, size or 
material to order— promptly. 


have been an affront according to court etiquette, as 

Queen Victoria was his immediate predecessor. This Our new free catalogue contains 
does not apply to King George, and thrifty Western B rabies and rules for figuring both 
eS and bevel gears. 


Australia saves some money by reusing old printing 
plates that had to be discarded several years ago while Grant's ‘ Treatise on GEARS” Price $1.00 is a 
valuable book for the student and designer. 


Philadelphia G E Inc. 
- 1120 Vine Street GEO. B. GRANT, . Philadelphia, Pa. 
INVENTORS 
Are Free of Charge. DON T DISCARD 
All we want in return isto BROKEN PARTS 


Edward was king.—New York Sun. 


special machinery, dies, t 


Powers of lnventive Genius 


manufacture sheet metal goods, et We Have them welde gether by “ Oxy-Acety- 

are expert mechanics, over thirty years ex lene Proc ——4 ae *Y' eel, ast Iron 
perience and have one of the best equipped Bronze, © opper. ET and all 
shops in the country. Ask for Booklet No. other metals can be welded, Mannu- 
17. Consultation free. Experimental work facturing quoted on, Welding 
strictly confidential equipments for repair shops or large 

A. NACKE & SON plants supplied, 
; 

236-242 S. 9th St.. Philadelphia, Pa. DAVIS BOURNONVILLE co. 

105 West Street NEW YORK, N. Y. 
Buying material in large quantities and hav- 
REGAL WORKS 
J.T. H. Paterson 5 latest machinery enable us ike almost 


ers and Builders of Special Models. ‘Tool Manufacturing 


price ates fr have a complete 
model and pattern department 


TINLEY PARK MFG. CO., 14 State Street, CHICAGO 


PATENTS: A Talk to the Inventor 
A FREE BOOK: tells what you should know before applying for patent. 
From a client: “I am very sorry that I have wasted two months’ time with 
another firm.” From another: “I have had one firm in Washington attend to 
my business up to this, but they do not seem to enter into matters with the same 
spirit (thoroughness) as you do.” Names given on request. 
=} I take your work seriously. Let me demonstrate this. Send sketch for advice. 
H. L. WOODWARD, 9th and G Sts. Opposite U. S. Patent Office, WASHINGTON, D. C. 


xpert 
192-4 South Clark street, CHICAGO. I 


— | | 
} | 
OFTIS | 


LET 
THE 


WATER 


RED DEVIL 


DO YOUR WORK 


6 inch Motor 

Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and 
a hundred other things. 
Power for small tools. 4 
horse power on 44-inc 
pips, 80 pounds pressure; 
1 horse power on 2-inch 
pipe, 60 pounds pressure 
New net price, $5.00 cash 
with order. 

No. 1492 #inch Motors 
for grinding, polishing and 
burfing. Runs sewing ma- 
chines, fans, bottle wash- 
ers, etc. Price withemery, 
buffing wheel, silver polish 
and pulley, $3.00. No. 1493 
Motor and pulley only, 

2.50, power on 
80 pounds pressure. Im- 
proved construction, 
Speeds, 3,000 to 5,00 reve 
olutions per minute. Only 
scientifically and mechan- 
ically perfect small water 
motor manufactured, Pat- 
ented construction makes 
it possible. Tremendous 
output warrants the price, 
Money back for aay reason. 


CATALOGUE AND 
LARGE SHEET 
FREE 


DIVINE WATER MOTOR CO. 
Dept. T Utica, New York, U.S. A. 


For the name of your local hardware or tool dealer, we will send you 
free booklet on ‘‘Theory and Design of Water Motors. 


machines sell 

rescent on their merits 

and not in com- 

petition with machines of infe- 

rior construction. You get 
the best at the 


price when Crescent 


Band Saws Planers Jomters 
Saw Tables Borers 
Planers and Matchers Band Saw Blades 


Variety Wood Workers 
THE CRESCENT MACHINE COMPANY, 93 Columbia St., LEETONIA, 0. 


Pumps water 


Rife Automatic Hydraulic Ram 


expense all elevates water 50 fee taranteed. C ogu e free. 


RIFE RAM ‘COMPANY, 2131 Trinity Building, NEW YORK CITY 


cating Lathes 


Cutting 


Foot or Power, 9 to 14-inch. 
Cut shows 12-inch Lathe. 
Takes 38 inches between cen- 
. ters, complete with foot power 
* orcountershaft. 


| 
WRITE FOR FREE CATALOG 


SOUTH BEND MACHINE TOOL CO., 423 Madison St., South Bend, Ind. 


LATHES 


9 to 13-inch Swing 


List price $75 and up according 
to size. When ready to buy send 
for Lathe Catalog and prices. 


W.F. &John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 
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+ Cent Per Day 


is the cost of supplying the average residence with an al 
dance of water under 40 pounds pressure, if you use the n: 


“Sanitary” Automatic 


Water Lif 


Takes the place of the 
troublesome Water Lift 
and costs only $10 more, 
Absolutely noiseless. H 
P. M tor operates 


per hour. .A s; 
did Central Station 
— Proposiion. 


Write 
To-day 
for 


“Standard” Water 
The Norton Motor of % H. P. 
Most satisfactory power for experiment 
ing purposes, or running light 
machinery. Perfect in construction; 
) made entirely of brass; runs at a 
very high speed without vibration. 
Equipped with pulley and beveled 
edge grinding wheel. Sent $5 00 
express paid on receipt of e 
NORTON WATER MOTOR CO., Inc., ROSLINDALE, MASS. 


CORDITE—Cordite, used by the British soldiers, 
the outcome of a strange paradox—the result of mixing 
two most powerful explosives is a smokeless, slow-bur: 


ing powder of great velocity. Nitroglycerin and gut 
cotton mixed together with a little petroleum jelly nm ake 
cordite. In the factories women knead the two deadly 
explosives into a paste with the same wunconcern as if 
they were kneading dough for bread. Indeed, machines 
similar to those used in bakeries take up the work an 
knead the buff-colored cordite paste for seven hours 
Then it is forced through molds and issues in long 
cords (hence the name cordite), the thickness of wh 
is varied according to the weapon in which it is to | 
used. For big guns, cordite is half an inch thick and 


Dixon’s Flake Graphite 


Gives you “positive principle” lubrication. Good 
for steam or gas cylinders, bearings, gears, and 
all friction surfaces. Free booklet 194-C, gives 
full information. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY, N. J. 


$200 BALL BEARING 
= WATER MOTOR 


iron and not 
toy, with emery wheel, polishing wheel, pul! 
wrench and washers. A household necessity 


Sharpens cutlery and tools, runs light 00 
machinery, etc. Don’t delay. Order $900 
now. ONLY 


THE EDGAR MFG. CO. 
104-P Hanover St. BOSTON, MASS., U. S. A. 


Eleven-Inch Screw 


Cutting Lathe 


For foot or power as wanted. Hos 
power cross feed and compoun 
rest. A strictly high-grade n 
ern tool. We also build a 9 
athe. Descriptive circulars 
each lathe upon request. 


Rockford Drilling Machine (o. 


ROCKFORD, ILL. 
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18 Tools in 1 $1.60 


Actual size 


When You Fasten a 
Cup Holder Use 


Star Screw 
Anchors» 


ID you ever in 
attempting to 
fasten a cup holder, towel rack, cabi- 
net, or some other bath room fixture 
to a wall of tile etc., pull out the screw 
A pair of Ice Creepers or Safety Razor with each order. and leave several gaping holes ? 

Wire” Newspaper Cipping, ores them {na hundred ways. @ Avoid all this. Here-is the Star 
W. C. HOCKING & Co., 464 Marine Bidg. CHICAGO, ILL. Screw Anchor —a device especially 
designed for this very purpess. 

ile, les to 


Invaluable for Home able fastening. Our new 70-page cata- 


Produces logue is awaiting your name and address. 
inte nsely hot | Workshop and Write today. 
at removing ~ 101 Repair Kit @ To fasten a towel rack, drill hole in 


odd jobs around the home, re- 
pair shop, automobile, motor- 


$] 25 wall and insert anchor. Now place 

boat. etc. Powerful, compact, a towel rack and run screw through open- 

purely automatic, absolutely ' F ing in rack and on into shield in wall 

safe, works without air Seen. Prepaid and fasten tight. Some samples and 

lights with match, burns two hours 

J with one filling. Has no objection Catalogue 34 are yours for the asking. 
Star Expansion Bolt Company 


able features of other torches. Size of 
Catalogue Department 4 


tank 3x2 in. Used and recommended 
147-149 Cedar St, New York City 7% 


by Householders, Autoists, Electricians, 
Jewelers, Dentists and Repair shops every- 
where. Price $1.25 prepaid. Money back if not satisfactory. 


CRESCENT CoO. 


cut into lengths of 37 in. Rather more than 1,000 of 
‘ these cordite sticks, packed in two bundles, make up the 
cartridge for a 12-in. gun. 


For the rifle, cordite is pressed into a very thin string 
(like the finest macaroni), and 60 of these strands, 1% 
in. long, make the neat little bundle which lies inside 


the cartridge case. For some continental armies, cordite Measuring | apes 


is made in thin flat strips like whalebone.—Chicago News 


$5.00 to $10.00 A Day Made Easy | | Now made with Instantaneous Readings, the 
pe big improvement in markings. Saves time and 
The “American” 


omer eliminates errors. Send for sample piece of tape 
Hones razors, sharpens all kinds and our complete catalog. 
of safety razor blades, clippers, 
Scissors, et No make-believe, 
but the real thing. Complete TA 
outfits furn shed with instru WFKIN C0. 
tions how to do the work No 
previous experience required SAGINAW, MICH. 


Address, Mgr. Dept. 5, Illinois Cutlery New York London, Eng. Windsor, Can. 
Company, 171 Washington St., Chicago 


Christmas Gifts for MEN and BOYS 
“YANKEE” 


. Pocket Screw Driver No. 15. Very TOOLS 
j handy on electrical work or small ma- 2-in. Blade 40 
chinery. Works like a watch. You 3-in. “ .45 


= 
turn the blade with thumb and fore- 4in, “ .50 35 STYLES 
Fits most any screw. Fite Joc 


finger until screw is set, then use c; “ I lo. 45. F m 

i 5-in Rachet Driver No. 65 ‘ Te 

i ratchet. Attractive and substantial, _ 35 75 SIZES the pocket. Blades carried in handle. Strong 
sure to please. Postpaid and durable. Saves price of several tools« 


“YANKEE” TOOLS make sensible and very acceptable gifts for anyone who ever has occasion bs use 
tools of any kind. They last for years and the giver is remembered whenever they are used. Send 
. for book of new ideas in time-and-labor-saving tools, full of interesting suggestions for Christmas. 
A postal brings it. Ask your dealer for “YANKEE” Tools 


NORTH BROS. MANUFACTURING CO., Station Q, PHILADELPHIA, PA. 


1. Sci sors Penknife. 18. 
7. Measure. Glass Cutter. 14. a= 
8, Nail File. Glass Breaker. 135. 
9. Screw Driver. Marking Wheel. 16. ME 
J 
> 
Sie 
= | 
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If these tools 
had been properly 
cared for; had they been coated 
when laid away they would 
have done service for years. 


usehol 


“brigan 
The All-around Oil 


in the handy, ever-ready tin oiler, 
will save tools from rust and ruin. 


Preserve Your Tools 


with Household Lubricant and 
they will always be clean and 
sharp and ready for use. 

Sold everywhere 


Standard Oil Company 


(Incorporated) 


Please Mention Popular Mechanics 


FOR XMAS He’ll go wild over it— say it 
the best gifthe everhad. 
tinker away by the hour up in the attic or 
in the basement. He won’t 
be on the streets or in bad 
company. You won't have 
to coax him to stay 
home. 

Style here shown has three 
roomy drawers and acupboard 
or tools, etc. Two vises. 
Solidly and sturdily built and 
smoothly finished. Made of 
best maple. Will last for years. 
Send today for catalog of all styles 
and prices. 


GRAND RAPIDS HAND SCREW CO. 
620 W. Front St., Grand Rapids, Mich. 


Extension Bit Holder No. 5 | 


This Extension is made to follow a %-inch bit into a 
hole. The four jaws are made from one piece of 
steel and are solid at base in their finished state. 

__ The tool is strong and the grip on the shank to 
bit positive. Therefore there is no danger of losing 
the latter between partitions. Electricians will ap- 
preciate the value of this Extension. It is made in 
lengths of 12, 15, 18, 21 and 24 inches. 

Ask for our catalogue showing a variety of use- 
ful tools. 


MILLERS FALLS CO., 28 Warren Street, NEW YORK | 


DENMARK’S ANCIENT FLAG—The flag of Den- 
mark, a plain red banner bearing on it a white cross, is 
the oldest flag now in existence. For 300 years bot 
Norway and Sweden were united with Denmark under 
this flag. 

In the year 1219, King Waldemar of Denmark, when 
leading his troops to battle against the Livonians, saw, 
or thought he saw, a bright light in the form of a cross 
in the sky. He held this appearance to be a promisé 
of divine aid and pressed forward to victory. From thi 
time he had the cross placed on the flag of his country 
and called it the Dannebrog, that is, the strength 
Denmark.—London Globe. 


Make Your Own Repairs! 
< =. Mends Harness, Shoes, Canvas; Myers 
Sewing Aw! makes lock-stitch 
_. ike sewing machine. $1 postpaid. 
= BIG MONEY FOR AGENTS 
A.MVERS CO. 
6330 Lexington Ave., Chicago, Ll. 


CARPENTERS Ready 
for Roof Framing § 
Is a copyrighted book that gives lengths of common bijs, 
valleys and jack rafters, and the figure to use on square for 
all cuts for following pitches: 
1_1_3_5_3 Also octagon rafters for same pitches anda 
47°3°2°8°8"4 scale for polygon miters up to ten sides. 


Can be carried in vest pocket. A handy and time-saving 
book for anyone to have, Sent postpaid for 2ic, 


E. OHERLE, 2567 Dodge Street, OMAHA, NEB. 
TOOL CASES es" | 


Keep your tools in good condition and w! 

you want them. A strong, practical and cor } 
pact Case, built for many years’ service an | 
satisfaction--that’s a‘ ‘Gerstner’’ guarante« 
first class in every respect. Shipped dire | 
and your money back if not satisfied. As 
for our booklet showing other styles. 


MSeritaer Sens, 


Mfrs. of Mechanics’ High Grade Tool Cases 
818 Germantown Street, DAYTON, OHIO 
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Best Shop 
Engine 
3 horsepower. 


Air cooled. 
Send free 


Dealer’s price to you now 

and easy monthly pay- ) 
ments on this marvel- 27-4 
lous new type engine. 


- 


coupon. 


| — TAKES UP 
NE ENGIN LIN DER zy LESS FLOOR 


SPACE. 
FR E This Marvel- Power 


lous Chilled Equipment 


Cylinder Gasoline Engine sent Free red aur 


Yes, absolutely free on the most liberal pave your own power 
offer ever made. Use this engine ten Plant. With Schmidt's 


° a 4 hang- 
days on your own place then send it érs, pulleys, chatting, 
back at our expense or keep it on easy Peering, “tc at smalt 


monthly payments at dealer’s price just itroductory offer you 
as you choose. Send direct to the power equipment at 
engine works and save dealer’s profits. fair Now 
Send No Money We send the engine to you on your request without a cent down in 


any way. Get all paiticulars of this amazing free offer. 


ym Take long time to pay on your own security. No notes or mortgages. 
Easy Pa ents Same price as for all cash. Most liberal terms ever made to you. 

5 Years’ Guarantee = — — — — — — — — 
der Gasoline Engine is absolutely guaranteed in FREE COUPON 


every part for five full years. You take no risk : P 

of any kind. You get the best and most econ- Schmidt Bros. Co. Engine Works 
omical engine on earth. The only engine with Dept. 1199, Davenport, lowa 
a chilled cylinder for all kinds of power work at 
the engine works’ price. Send the free coupon 
now for catalogs and all particulars free. 


Schmidt Bros. Co. Engine Works 
Dept. 1199 Davenport, lowa 


Gentlemen: Without any obligations on me you may 
send me free and prepaid catalog explaining your new 
free offer on Schmidt's Chilled Cylinder Gasoline Engine. 


Name 


Address 
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ARBORUNDUM 


Will Keep your 
Any Man Can Become Expert 


in Honing His Razor 
if he uses a Carborundum Hone in a Carborundum Holder. 
The Carborundum Razor Hone is the finest, fastest cutting, most perfectly uniform 


hone made. The Carborundum Holder allows just enough swing to the hone to keep 
the razor blade always flat on the surface. It is automatic in action. It can’t get wrong. 


ASK YOUR DEALER—OR SEND DIRECT 


No. 103-C—Razor Hone with Holder complete, $2.75 
Razor Hone without Holder - - 1.00 


Carborundum Razor Strops, the finest, most efficient strop made—46 different 
styles, 50c to $2.50. 


No. 440-H is extra value at $1.00. 
The Carborundum Company, 


Niagara Falls, 
Let the Slide Rule Do Your Work—Do Your Work 
THAT, = m Engineers, Electricians, Drafts- 
87 Geo. W. RACHARVSON'S DIRECT READING SLIDE ROLE men, Superintendents, Managers, 
Your Time is too valuable to 
— old way.” Besides, you are con- 


sidered a “BACK NUMBER” 
by doing so. One of the most valuable instruments ever offered to mankind is the Slide Rule. Not until the above rule was 


designed did it become possible for a person of a limited education to learn to operate it. Besides, the usual price has been 
reduced one-half, and the free instruction book is “‘written so you can understand it.” 

The Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the decimal equivalent of 
vulgar fractions or “vice versa,” calculate interest, percentage. In addition to above the rule is direct reading for forty-four 
other problems, such as the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of motor to run a pump; size 
of duct for ventilating; percentage a recording wattmeter is “Slow” or “‘Fast’’; radiation and size grate, and steam main required; 
areas, circumference and diameter of circles. You simply place the key to the problem in the key hole (the key is printed in 
red) and answer is given direct. No other likeit. Price, $2.00 with pocket case and instruction book. Stock, aluminum 
11x15 inches with runner. Scales, celluloid printed and polished in two colors, and washable. Price will be raised after 
February 1, 1911. NOTHING better for Christmas present. 


GEO. W. RICHARDSON, fensuitive 4215-24th Place, CHICAGO, ILL. 


Send for our Cata- —Gigy 
log of high grade It will pay you to insist on having “OHIO” TOOLS from 


your Dealer, as they are tools that will give continuous 


Carpenters’ Tools satisfaction. Experienced mechanics have come to regard 


them as the most satisfactory and economical tools on the market. 
We manufacture a complete line of Planes, both iron and wood, 
Chisels, Drawing Knives, Gouges, Auger Bits, Hand and Bench 
Screws, Benches, Cement Workers’ Tools, Etc. 


OHIO TOOL CO. 


(Department 3) 
Registered COLUMBUS, O. AUBURN, N. Y. 
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‘ih Modern Bathroom for Every Home 


Down go high prices—in goes this handsome high-grade bath 
room outfit complete at $38.95. Think of it. Your plumber would 
charge $75.00 to $90.00. Buy direct and save the difference. We 
are putting this splendid outfit in thousands of homes. Let yours 
be one of them. Here's the chance you've been waiting for. No 
home is complete without a modern bathroom. Keep clean, com- 
fortably. Have same luxurious equipment at less than half others 
pay. Satisfaction guaranteed or money back. 


Water Supply Outfits 

Complete pneumatic water systems 
from $42.00 upwards. 

Steam and Hot Water Plants 

You can save from $100 to $250 by 
buying your steam and hot water 
plants from us. 

Anyone can install their own heating plant. 
Plans and detail instructions furnished with 
every order. We have been selling these heat- 
ing plants for more than 30 years. Send sketch 
of building—we will make you a price on a 
complete heating system. Our catalog gives 
prices of all sizes radiators and boilers 


SEND FOR BIG FREE, 


your home. Each piece highest grade 
Can't be duplicated anywhere at three times the price Immense business --un 
limited capital--quantity buying--makes this marvelous bargair pusaiite. in our 
big free catalog we list our entire line of plumbing and heating material. pumps 
neumatic water systems, pipe fittings, hot water and steam plant acetylene 
ighting plantse--gas and electric fixtures--all at a price saving that will startle 
you. Send for big free catalog. One hundred pages of real bargains See our 
wonderful values. See how much money you save 


OUR CATALOG SHOWS EVERYTHING—KIND OF PLUMBING, HEATING AND LIGHTING FIXTURES. 


WRITE TO 
M. J. GIBBONS, Dept. A, 


DAYTON, OHIO 


There is a man in California who went to sleep on a 
railroad track, was struck by a fast train and escaped A Ww 
with a headache. To complete the simple beauty of this 


tale we are pleased to add that the locomotive is also BURNER 


doing well.—Chicago News. 


_ Dressy aviators necessarily are interested in the adver- 
tisements of “fall” styles.—St. Paul Pioneer Press. 


100 © 

val oil Gives better | 
gas, electricity or six ordinary lan 
sixthteone Goes Pits you 
Tnequaled 


G 

E N 
N one CENT FOR Six T 
T | E 
D 


die Pewer. Burne 
thea 


We want one person in ecch locality to 
——w Whom we can refer new customers. Take 
advantage of our special offer to secure a 
Beacon Burner FREE, Write today. Agents 
Wasted. HOME SUPPLY CO, 

248 C. Life Bidg., Kansas City, Mo. 


@ PI PRINT FOR YOURSELF 


Cards, circulars, book, newspaper. Press $5, Larger 
$18, Rotary 860. Save money. Print for others, 
big profit All easy, rules sent. Write factory for 
press catalog, TYPE, cards, paper 

THE P E PRESS CO., Meriden, Connecticut 


ON CHARGE ACCOUNT 
AT CASH PRICES 


YOUR IDEAS MAY BRING 


YOU A FORTUNE! 


H. ELLIS CHANDLEE & Co. 


55 Bornot Building, WASHINGTON, D.C. 
See page 119 


97 
These Are Samples of the Christmas Bargains We Offer 
90— Daisy Pattern Ring “ Just write us which one of these beautiful, sparkling, Pure White Gems you 
91—Keleher Searf Pin would like to see. No deposit or credentials required—we' |! send it at once 
92—Tiffany Bel. Ring HH If it isn't the finest and snappiest diamond you ever saw, send it back at our 
93—Faacy Tooth Ri 42] expense. If it pleases, pay one-fifth down, balance in § monthly payments 
94—Embossed Tif, Be 35] What a besutiful Christmas present it would make for your loved one 
95—Diagonal Tiffany 65 whether she be sweetheart, wife, mother, sister or daughter You can also 
96—All Diamond (luster 40 buy fine watches on same easy “ rms. We puree 2" te ns strictly 
97—Tit. Ear Serews, pair 60] confidential. Order to f FREE CATALOGUE of 
98—Releber Stud 40| DIAMONDS, WATCHE ent "JE LR a) 


100—Neawy Carved Bel. 48 THE WALKER. EDMUND co. 
helcher King 90] Importers & Manufacturers, Dept. 205 State St., CHICAGO 
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an Inde 


HOME BUILT 
ARTS AND CRAFTS 
FURNITURE 
Saves Half the Retail Price 


The famous Grand 
Rapids quality is ap- 
parent in design, con- 
struction and finish. 
No other K. D. furni- 
ture approaches it. 

Purchase better fur- 
niture for less money; 
get more strength— 
more style—more 
durabilit y—more 
comfort. Indulge your 
taste for the beauti- 
ful without straining 
your pocketbook. 

Send for Catalog P 
GRAND RAPIDS 


FURNITURE MFG. CO. 


27 Fulton St. 
RAPIDS, MICH. 


Have Water Works 


In Your Country Home 


A few minutes’ pumping stores enough 
water under air pressure to force it any- 
where. Running water throughout the 

home — for kitchen, bathroom and 
laundry. Send for detailed information’ 


Johnston Manfg. Company 
No. 1-J Sharp Bidg., Kansas City, Mo. 


ent Buyer— 
Send Name 


—Book Free 


Send postal for Cata- 
logue No. 473, with spe- 
cial terms and compare 
Kalamazoo stove and 
range factory prices 
with others. 


CASH OR CREDIT 


Either way — you save 
$5 to $40 on any stove in 
catalogue, 

“AND GAS STOVES TOO” 


‘A Kalamazoo 
Direct to You’ 


We pay the Freight 
KALAMAZOO STOVE CO. 
Manufacturers 


UMPERTAD 


In Your Own Home at OUR RISK 


Thousanés now in use! 
Demand growing amazingly! 
Housewives delighted! 
The result surprises even themselves. 
Direct from factory te you at 
WHOLESALE PRICK. 
Freight Prepaid, 
Has exclusive features not on any 
other range—such as Stone Botto: 


THE IMPERIAL 
STEEL RANGE CO. 


469 State St., Cleveland, 0, 


LATEST SOUVENIR DODGE—When the silver was 
rounded up at the end of the day’s work the master of 
the pantry sorted out eleven spoons engraved with the 
names of other restaurants and hotels. “And that is 
getting off pretty well,” said he. “These were left by 
customers who swiped some of our silver. Waiters hav: 
become so expert at counting at just one glance the 


BUY. PLUMBING SUPPLIES 
AT WHOLESAL 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION 
POPULAR MECHANICS CHICAGO 


More brilliant than electricity 

or acetylene and cheaper than 
kerosene. Costs 2 cents per week. 
Casts no shadow. Most perfect light 
for stores, churches, factories, pub- 
lic halls or the home. Makes and 
burns its own gas. Simple, durable 
and handsome. In use in _ every 
civilized country in the world. No 
dirt. No grease. No odor. Over 
200 different styles. wanted 
every where, jrite for catalog 
and prices. 


THE BEST LICHT CO. 
324 E. 6th St., Canton, 0. 


Don’t pay retail prices. Full stock on hand for 
prompt shipment. Send for free catalog. 
B. P. KAROL, 768 to 772 West Harrison St.. Chi 


«Home Ironing Machine 


On Easy Payments, It saves three-quar- 
ters of your time; irons ail flat pieces bet- 
ter, easier, quicker, Costs lc an hour for 
eat—gas or gasoline, Hand or motor 
powsts 3 sizes. 30 duys’ free 
rial, Booklet Free. 


FURNISHED « 


ALL OVER THE WORLD 
We furnish homes on small monthly payments, giving each customer a 
year’s time to pay for his purchases. Write for our Big Catalog Wo. 148, 
which tells all about this modern and generous plan and quotes factory 
prices on everything to furnish and beautify the home. Write at once. 
HARTMAN FURNITURE AND CARPET CO. 
Dept. 0 9, 223 to 229 Wabash Avenue, CHICAGO, U.S.A. 


JUBILEE SELF-HEATING FLAT IRON 


Best in the world. Construction—simplest and most practical. Automatic cleaning 
brass. Lasts 


Burner entirely of 


device. 
a life time. Cost of fuel Three Cents for 10 hours. Gives perfect satisfaction. Write for free Booklet. 


Jubilee Mfg. Company, 14th and Howard, OMAHA, NEBR. 
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Sit right down now and write for 
| big, tree bargain catalog. A postal 

ll do. You can iose nothing and I am 
sure you will be greatly benefitted. Itis 
acomplete guide for the home, shows 
ou how to save money, and be ost of all, 
lis you hew te use our credit. 


Shopping Made Easy 


You want a comfortable and beauti- 
ful home—a home that you can be proud 
of. My business is to make this easy 
for you. With my big bargain catalog 
before you, you can see my immense 
stock of carpets, rugs, curtains 
portiers, couch covers, etec., in actual 


$375. Puts Spear’s Special Plym- 
— outh Range In Your Home 

The Spear Range that has created so 
reatasensation. Made of best Amer- 

can Blue Steel, full asbestos linin 

extra large oven, 19inches across. Ma n 
top has six 8 inch lids, made of extra 


what your income 
I personally guaran- 
tee every word in 
this Adto be true and 
trust you will send 
for my free catalog 
My ambition is to 
have 1 000,000 fami- 
lies say of me. He 
helped furnish and 
beautify our home 


Spear of Pittsburg 


colors. Also furniture, stoves, refrigerators 
cutlery,go-carts bebycerriages, sewing mach 
washing machines, silverware, ciocks, a 
tures, iron and brass beds, bedding—in 
fact, everything needed for comfort and 
beauty. The magnificent pictures and 
correct descriptions enable you right 
at home, to make a selection even more 
easily than if you “visited my immense 
show rooms in Pittsburg, New York 
or Cincinnati. 


Don’t Worry About Payments 

The Spear Credit System was inven- 
ted for YOUR spec ial benefit. Thou- 
sands have taken advantage of it 
grades the payment according to the 
earning capacity of the customer and 
saves you money besides. I donot charge 
for trusting you, and | guarantee a big 
saving on every article you purchase. 
Do not deprive wonsesitot you 
need for lack of ready cash and do not 
lose the interest on your money by neg- 
lecting to use our credit. Just send for 
my catalog and select what you wish to 


fuel and never before 
has 80 much style, beau- 
ty and quality gone into 
an ymoderate priced bur- 
ner. It is self-feeding, 
double-heating, with 
return flue, and is deco 
rated with a wealth of 
heavy silver nickel of 
exquisite design, 58 In 

high. Burns hard coa! 


balance 


Price $23.96 $3.76 order. You can pay for the goods as 
cash with order, b 81.76 you use them. 


Brussels 
30 Days Free | Trial | ship al! goods on 9x1 2-$1 1.95 aa up. 
approval. Use them a full month and then de- 


cide to keep them or return at my expense. & 
You can lose nothing. I pay the BAS 
freight both ways if you decide 

to return the goods. 


Spear & Co., | 


Dept. 22R, Pittsburg, Pa. 


— 
pieces of silver they remove from a table 


that the aver- 
age pilferer is ashamed to secrete a fork or a spoon 
unless he has something to replace it with. Eyes sharp 
enough to take in the number of pieces cannot read 
names and monograms at arm’s length, so the sub- 
stitute is pretty sure to prevent detection Souvenir nes ‘ n who can do thin 
fiends who go to big restaurants with the intention of men who w —y Sng profits and are ~~ 
carting off a part of the silver have got smart enough it. 1 offer you the greatest money-making 
to leave other old spoons that they have got tired of in _ ~~ n ever known. There's big money 
its place to fool the waiters.”—Hotel & Club News et wil make lapendent for’ lite. 


Experience not necessary 
ambition and brains I want 
Write Me Today for Details 
f my prope n and full information about 
Tures Lighting Systems—the handiest, 
cleanest, most economical gas lights ever 
invented. Used everywhere. Big demand in 
cities, towns and country Hundreds of or 
ders waiting. Come with me now and get 
some of this easy money Write me at once 
for the facts—today—now, before you forget. 
A. F. TIEGS, Manager 
THE TURES MFG. CO 
398 Sixth &t., Milwaukee, Wig, 


ESS sxc LOCKER 


it's energy, 


in granite ware, hot water bars, 


them 
Household necessity. in use. fend for sample packare, 
Complete pkg, asstd sizes, 25c. postpaid. Agts wanted 
COLLETTE MFG. CO., Box 111« Amsterdam, N. Y. 


Has been imitated but never equaled. Burns 


its own gas and makes more money for agents HE only modern Sanita Steel 
than any other artificial lighting device on 
earth We give exclusive territory and large Medicine Cabinet or ker. 
discounts to good men. For further informa- 


Handsome beveled mirror door. Snow 
white, everlasting enamel, inside and out. 


“FOR YOUR BATHROOM 
Costs less than wood and is better. Should be 
in every bathroom. Is dust, germ and vermin 
proof and easily cleaned with warm water. 
Made in four styles and three sizes. Price 
$7.00 and up. 
Send for illustrated circular. 
HESS, 910 L Tacoma Bid., Chicago 
Makers of the Hess Steel Furnace. 
Sold on Approval. Free Booklet. 


® tion and full particu 


NATIONAL STAMPING & ELECTRIC WORKS 
210 So. Jefferson Street, Chicago 


lars address Light Dept. 


WANTED 
SLNADV 


Te 
ELECTRIC SYSTEM 
GASOLINE stalled on 


ANY WIRE SYSTEM 
Handy and Brilliant as Electric Light 
ONCE STARTED, ALWAYS READY 

Write for Photo Palmer No. 53 Lamp. 
MODERN LIGHTING CO. 
236 Jefferson, Detroit, Mich, 


m™\ Left Spear Furnish Your Home 
=X On Small MonthlyPayments 
_On Small Monthly Payments 
| 
4 
Serd for the Book of Bargains» 
word. 
am able to say that 
od homelike homes 
D 
ete. No heat, solder, cement or rivet. Any one can use 
= 
V | | 
| | | 
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The Rayo Lamp is a high-grade lamp, 
sold at a low price. 

‘It gives the white, soft, mellow, diffused light, Sich 
easiest on the eye; and you can use your eyes for Sone! : 
under Rayo light without eye strain, because there is no © 
flicker. The Rayo Lamp may be lighted without removing © 
shade or chimney. You may pay $5, $10, or $20 for lamps © 
other than the Rayo and get more costly decorations, but yoe's 
cannot get a better light than the low-priced Rayo gives. | 
Dealers Everywhere. If not at yours, write to the nearest agency (of the 
Standard Oil Company 


(Incorporated) 


A Kansas miller discovered that some one was stealing 


Li htin grain from his premises and placed four bear traps about 
+4 g the mill to catch the guilty party. Instead of catching the 
S tems thief, however, the thief stole the traps and sold them 

ys e for junk. This was his undoing, however, for it proved 


a clew to the guilty party.—American Miller. 


Require No Generation 
If shi Il equipped with eless apparatus, 
ALWAYS READY s lips were a @ juiy pe wi w ir ess Ta 


aeroplanes, life-preservers and heroes, the dangers of 
When You Want Light disaster would be minimized.—Chicago News. 
Just Pull the Chain 


Tights instantly. As con WONDER LAMP 


venient as electricity 
at one-tenth the cost. The United Factories of 334 Wyandotte Street, Kansas 
So simple anyone can operate. City, Mo., is making an offer to send a lamp, free to one pe! 
For further particulars F faa oa E son in each locality to introduce this marvel! 
and Agency, address ous, new, incandescent 100 candle power 
The Nagel-Chase Mig. Co. oillamp. Simply send name and nearest express office. 
143 West Ohio St., CHICAGO 


You Can Read or Work All Night 


without tiring your eyes by the 
light of one of these wondertul 


| INVERTED TRIUMPH LAMPS 


as the pure white and soft steady light is 


H. ELLIS CHANDLEE & Co. 
restful and pleasing to the eyes and pro- 55 Bornot Building, WASHINGTON, D. C 
f nounced by oculists to be the nearest See page 119 


approach to daylight of any artificial light, 
and almost as cheap, as one quart of gaso- 


line lasts 15 to 20 hours, giving light 
equal to 100 burning candles. Five times .BystRON Ta 
j as cheap as kerosene. Our HANDY or as 
i BONANZA gasoline lighting systems will 11GH 

ti 


light your store or home from cellar to 
SY garret with pure white gas light at less = Great Money-Making etl By- 
| than /5c per 1000 feet Betterthan gas com- —t lights most up-to-date on market. Con- 
panies charge $1.00 to $2.56 a 1000 feet for. venient as -_, electricity, brighter, safer, cheap- 
er. Endorsed by insurance companies. Burn 96% 
Sut air, 4% gasoline. 500 C. P. light costs nt an hour. 


Brilliant Gas Lamp Co., YSTROM GAS 
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POPULAR MECHANICS 


The Waterloo Boy 


has all of the good points that go into any gasoline engine 
: besides many exclusive patented features. A few days’ trial 
will enable_you to point out the superior points that make the 


Waterloo Boy 


the best engine for every conceivable purpose. 
We will send to any responsible person a Waterloo Boy on 3 days’ 
free trial, and if it does not do all and more than we claim, if you are 
not satisfied that it is the best, send it back and we will pay the freight 
beth ways. Can you think of a more liberal proposition than this? 
Write today for our free catalogue, showing styles and sizes and 
our tree trial offer blank. 


The Royal Gem Gas Machine 


THE MOST PERFECT LIGHTING 
SYSTEM IN THE WORLD 

For Homes, Factories, Stores, Hotels— 
Complete Lighting Apparatus for Vil- 
lages and Towns. Satisfaction guar- 
anteed. Write for particulars. 

J. E. WHITACRE MFG. CO. 
1430 Rock St., ROCKFORD, ILL. 


WHEN MATCHES SELL WELL—It was a match 
trade day yesterday—i. e., a bright, sunny day, with a 
cheerful, impish little breeze hustling round the corners 

Such weather was described by one of the directors 
of a well-known firm of matcnmakers as being ideal from 
their point of view. 

“We could not wish for a more perfect day,”’ he said 
“In the first place, it is warm and sunny, and will draw 
numbers of people out of doors In the second place, 
there is a nice breeze blowing—not enough to stop a 
man smoking, but quite sufficient to make him strike two 


WITTE ENGINES & 


GAS — GASOLINE — DISTILLATE 
Cheapest of all powers. One cent average cost 
per horse power per hour, Nothing can equal. 
FIVE YEAR 
GUARANTEE 
We buildallsizes. Hop- 
per jacket or water tank 
cooling. Inducements 
to introduce in new lo- 
calities. Write stating 
size and style wanted. 


“WITTE IRON WORKS CO. 
1654 Oakland Ave., Kansas City, Mo- 


Let SANDOW Run It! | 


Wonderful Work Engine 


Farmers and Shep Owners, Stop Sweating! A few dol % 
lars gets this grand little work engine, com- 
plete and ready to run Cream Separators, 
Corn Shredders, Grist Mills, Feed 
Mills, Dynamos, Printing Presses, 


ete... etc. Gives a lifetime of 
steady service! All sizes: 2 to 
20 h. p. No cranking! No 


cams! No gears! Only 3 mov- 
ing parts. Finest construc- 
tion. Thousands in use. Guar 
anteed 5 years. rite for Spe 
cial Introductory Proposition. 


DETROIT MOTOR CAR SUPPLY C0., 2 Canton Ave., Detroit, Mich. 


POPULAR MECHANICS ADVERTISING SECTION 


ADVERTISING SECTION 


Dependable 
Economical Power 


—that’s what every shop operator 
must have—what every engine 
buyer should be sure of getting. 


Let others experiment with en- 
gines of questionable or unproved 
dependability—only an 


IHC 
GASOLINE ENGINE 


Buy an IHC and get the 
in engine efficiency, dependability, 
simplicity, and economy. 


will do for you. 
utmost 


Whatever your individual engine require- 
ments may be, there is an I H C for you. No 
matter what style or size I H C you buy, you 
get an engine that is ready to run at any time, 
one that will do its work unfailingly and 
economically, hour after hour, with but slight 
attention. There vertical, horizontal, 
stationary, portable, and tractor I H C gasoline 
engines from 1 to 35-horse power ; also spray- 
ing, sawing, and hoisting outfits. The I HC 
local dealer will gladly show you the line and 
we shall be pleased to send you catalogue. 


are 


INTERNATIONAL 
HARVESTER 
COMPANY 
OF AMERICA 


(Incorporated) 


16 Harvester Building 
CHICAGO USA 


Please Mention Popular Mechanics 
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The Kerosene Engine 


Wins Immense Success! 


Runs on Common Coal Oil—Gives World’s Cheapest Power 


by our entire capital. 


Ready te run when Seieones. Starts 
without cranking. One-fourth the weight 
of other engines. Speed and fuel con- markable engine. 


Only a short time ago this was an unknown engine. Today over 35,000 “‘Detroits” 
are in actual use, giving best and cheapest power ever known. 

The popularity of “Detroit” Kerosene Engines is growing by lea 
Users of this engine don’t worry because gasoline prices are rising. Coal oil frequent! y 
costs 6c to 15c less per gallon than gasoline. 

The “Detroit” produces greater power from less fuel than any gasoline engine 
Runs equally well on kerosene, gasoline, alcohol, distillate, ete. 

Why buy agasoline engine and pay two prices for fuel, when the splendid “De. 
troit,”for much less money 
plicity, power and convenience are wonderful. 
fuel consumption under absolute control. 
skids—easily portable. 


The Amazing 
From Factory to You—ON TRIAL 


You can order any size 
trial, under an ironclad agreement that we will refund every yr 
this engine if you are not a 
gets a thorough trial run immediately before leaving factory. 
save you from $40 to $200 on the engine you purchase. Every ‘ 


and bounds. 


does more and better work running on coal oil? [ts sin- 
Only three moving parts, Speed and 
Children run it with ease, Mounted on 


Does work of engines weighing four times as much, 


“DETROIT” 


“Detroit” Engine from 2 to 20 H. P., inclusive, on 15 days 
you pay us for 
bundantly satisfied—you to be the sole judge. Every engine 
Our factory prices 


‘Detroit’ guaranteed 


Detroit Engine Book Is “The Book of Revelations” 


Send today for the Free Book, giving all the news, all the details about this re 
Tells all about the most successful kerosene engine ever built. 


three moving parts, “No cams, gears, Write Quick for Grand Introductory Offer 


valves or sprockets—no fuel pump. Over- 
runs its rated horse power. From maker ice 
to user—only one profit. Light weight price. 
saves freight. 


DETROIT ENGINE WORKS 


To the first buyer in every community we will make a ver 
This is a limited offer. 
on a postal—for Free Book and Offer. 


213 Bellevue Avenue, DETROIT, MICH. 


special introductor) 
Quick action is important. ash off a line toda) 


Address 


ECONOMIZER 


Our 2 and 5 horse-power en- 
gines will surprise you with 
what they will do, and you 
cannot loose a single dollar if 
not satisfied. 

Get Our Proposition NOW 


H. L. CHAPMAN, om Box 595, Marcellus, Michigan 


The highest type Gas 
and Gasoline Engine 


Embracing every high grade 
feature of design and construction possible after 
24 years of exclusive gas engine building. 
Foos Engines embody the most successful solu- 
tion of all problems of Ignition, 

Valves, Balance and Gov- 
erning, with greater ac- 
cessibility and economy 
obtainable in any other en- 
gine from 2 to 500 H. P. 
Send for catalogue 50. 


Foos Gas Engine Co., Springfield, Ohio 


Largest Exclusive Factory in America 


or three vestas before his pipe or cigarette gets proper 
alight. 

“What is the result? Quite double or treble the nu 
ber of matches are used than would have been the case 
had the day been wet or the weather perfectly calm. 

“When it is wet, people stay indoors or don’t smok 
in the open; and one match is always sufficient tor a 
pipe or cigarette in the house. 

“So we pray for the warm weather with a nice bee re 
which has a habit of springing up just as you are lig 
your pipe and when you least expect it.”—London re 
Mirror. 


$90 T0$300 SAVED 


We are manufacturers, not merchants. Save dealers, 
jobbers and catalog house profit. I’ll save you from 
$50 to $300 on my High Grade Standard Gasoline 
Engines from 2 to 22-H.-P.—Price direct to you 
lower than dealers or jobbers have to pay for 
similar engines in carload lots for spot cash. 2 


GALLOWAY Face 

My Fac- 
Price and quality speak for themselves tory on 30 
and you are to be the sole judge. Days’ Free 
Sell your poorest horse and buy a Trial. Satistac- 


tion of money 
back. Write forspec- 
fal proposition. All 
you pay me is for raw 
material, }abor and 
One small prott. Send for 
my big BOOK FREE. 


Wm. Galloway, Pres. 
Wm. Galloway (Co. 


1965 Galleway Station 
Waterloo, lowa 


5-H.-P. only $119.50 


BUY THE LOWEST COST ENGINE 


MADE, 


Lowest fuel cost; lowest up-keep cost; easiest on the machine it operates, delivering steadier power than any other 


gasoline engine, adapting it especially for operating farm machinery, with better results and least waste of grain. Lowest fi 


cost, for it runs on Gasoline, Kerosene, 


Distillate, Gas or Alcohol, and has perfect lubrication. Lowest cost because it deliver= 


greatest available power per horse. A slow speed, high duty engine. Starts easier and quicker than any other engine, occupies }e-~ 


space, is less cumbersome, with less vibration, therefore adapting it for either stationary, portable or traction use. 


POWER CONTRACTOR’S FAVORITE ENGINE. 


T IS TH! 


No engine made has so wide a range of use. YOU WILL TMAKE A 


MISTAKE IF YOU DO NOT WRITE US FOR INFORMATION. 1% H. P. to 5% H. P. single eylinder, 6 to 20 H. P. two 


cylinder, 30 to 50 H. P. four cylinder. 


State your requirements and get our advice. This is our fifty-eighth year. 


THE TEMPLE PUMP COMPANY, Manufacturers, 431 West 15th Street, CHICAGO, U. S. A 


GA AD 
Direct 
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Make a Motor Boat of Any 
Boat in Five Minutes 


the ster, of any row bo 


P. Marine ‘et that ‘al drive, an 18- 
bat row boat 7 miles an hour, 4 hours on 


gasoline. Simplest motor made. 
Equsped with Schebler 
Carburetor. Five years’ results 
Mone 4 “Catalog 
Standard ‘Type Motors, | to 30 H. P.— 
Catalog A. 


WATERMAN MARINE MOTOR CO. 
1507 Fort Street. West, DETROIT. MICH. U. S. A. 


Reduced Prices 


The best boat proposition ever offered. A 10 per 
cent discount on any order, for boat material listed 
in our catalog, placed prior to Dec. 31, 1910. 
Turn the unpleasant days and long winter even- 
ings into profitable enjoyment. 


SEND FOR CATALOGUE NO. #4 
BROOKS MFG. CO. 
Saginaw 


3712 Rust Ave. 


CHINA’S GREAT CANAL—In these days when 
everyone is marveling at the huge figures sent out from 
Panama, people appear to have forgotten the old grand 
canal of China, which was dug way back in the dark 
ages and has never yet been rivaled for length. It is 


miles long and is used constantly.—Detroit Free 
Press. 


Mich. 


We particularly like an aeroplane because it never 
picks up a puncture.—Chicago News. 


BAY STATE MOTORS 


“Perfect Simplicity’’ and ‘’Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for catalog, stating size and type (2 or 
4 cycie) of motor want ealso furnish castings for 
these motors. 


BAY STATE MOTOR WORKS 


juccessor to 
A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


Propeller Wheels—speed, tewing, veedless and reversi- 
ble. Reverse Gears and Marine Hardware. Prices right, 
prompt shipment. Send forlarge 2-colored catalog free. 


Michigan Wheel Company Mick | 


= 


YOUR IDEAS MAY BRING 
YOU A FORTUNE! 


H. ELLIS CHANDLEE & Co. 


55 Bornot Building, WASHINGTON, D. C. 
See page 119 
COMPLETE 


a HP STATIONARY 
GASOLINE ENGINE 
: ForFarmwork, Irrigation 
or Pumping, Factory use 
and Electric Lighting. 

3to 20 h.p.—perfectly governed 


—guaranteed by a responsible 
firm. Write for full description. 


For the Engineer 


Every Engineer must read if he would pro- 
gress—the biggest men in the field can't go around 
telling what they know—but they can write it. 
And you can read it—in our New Cyclopedia 
of Engineering—the most valuable set of books 
on this subject ever offered to Engineers. This 
Cyclopedia has just been revised—this issue came 
from the press only a few days ago. 
As you will see from the synopsis below, these books cover 
every subject you are likely to meet in practical engineer- 
ing. They are interestingly written by well-known author- 
ities and are not only valuable for studying, but also as 
permanent reference books. 
The seven books contain 3,200 pages. size 7x10 inches, and 
over 2,500 illustrations, full- page plates, diagrams, etc. 
The regular price of these books is $36.00, but as a special 
introductory offer we have put the price at $18.80. 


$2.00 Down $2.00 a Month 


This price and these term~ make it easy for any engineer to 
secure the valuable set of nooks. Read the brief description 
below and see what you will get when you mail the coupon. 


Our Protective Guarantee 


Send for the Cyclopedia of Engineering. examine it care- 
fully and if, at the end of five days. you see that you need 
it. send us your first $2.00 and $2.00 each month thereafter 
until the total, $18.80, has been paid. If the books are not 
satisfactory, don’t send us a cent—we will pay all charges. 
Use this coupon. 


READ THIS SYNOPSIS 


—Ammonia Machines—Direct Current Dynamos 


of Dynamos and Moters—-Electric Wiring—Electric Lighting, etc. 

For a short time we will include, as a monthly supplement, for one year, 
the TECHNICAL WORLD MAGAZINE This is a regular $1.50 
monthly, full of Twentieth Century Scientific facts, written in popular 


form. Also contains the 


iscussion on timely topics in invention, 
discovery, industry, etc. 


FREE OFFER COUPON 
AMERICAN SCHOOL OF CORRESPONDENCE 


CHICAGO, U.S. A. 


Please send set Cyclopedia of Emgineering for 5 days’ free examination 
Also Technical World for 1 year I will send $2 00 within lays and 


$2.00 a month until I have paid $18.80; or notify you to send for the 
books. Title not to pass until fully paid Pop. Mech. | 
ADDREGBBG, 


OCCUPATION....... 


Please Mention Popular Mechanics 
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—Elevators —Marwme Beilers——-Marme Engines—Heating and Ventilation 
etrigerahea 
Managemen! 
ds ‘ 
GRAY MOTOR CO., 107 Leib St.. DETROIT, MICH. | es 


THE TEMPLE PUMP COMPANY, Manufacturers, 431 West 15th Street, CHICAGO, U. 5. “ 
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T. & M. 
ENGINES 
Are Noted 
FOR LONG 
PSERVICE 


Easiest starting 
and smoothest 
running motor 
that money can 
buy — the kind that save trouble, worry and 
repair expense. Double your boating pleasure 
by installing the engine that 


Starts Without Cranking 


Just a few rocks of the fly-wheel—that’s all. No crank 
required. Safer and easier to run than any other 
engine. Have won many prizes for speed, power and 
durability. Used by U. S. Government, U. S. Stee 
Co., Baldwin Locomotive Works and hundreds of 
motor boat experts. 
illustrates and describes all styles 

Free Book from 2 to 120 H. P., and explains 
exclusive features found in no other’ engine. Keep 
our engine money in the bank till you get this book. 
Write for a copy today. 


TERMAAT & MONAHAN CO., Dept. A, Oshkosh, Wis. 
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This Kerosene Engine 


Cuts Your Expenses 75% 


OU should not even consider engines that operate on 
gasoline only. The rapidly rising price of gasoline, now 
6 to 16 cents higher than kerosene, absolutely makes 
operation on this fuel too expensive. The Perfection Kerosene 
Engine operates on any engine fuel. When you purchase 
it you are on the safe side—proof against all fluctuations of 
the market. You can always run this engine at a great fuel 
saving and get the greatest amount of work done. The 
Perfection vaporizes its own kerosene and so makes it as 
efficient as gasoline—something other engines cannot do. 
The Perfection is very light, portable, has only three 
moving parts, runs everything about the place, is lower in 
price than any other engine of its capacity on the market. 


PERFECTION Kerosene Engine 


Sent You on 15 Days Free Trial 
See your dealer at once and ask him 
to let you have a copy of our Free EN- 
GINE BOOK which shows the sizes 
and styles of the “Perfection” 
and explains this very attractive 
offer. Your dealer will send any 
“Perfection” engine to your 
farm for 15 days and let you 
return it if you are not satis- 
fied. Ask him about it. If he 
does not carry the “Perfection” 
write to us and we will send 
you our Free Engine Book 
direct. 
CAILLE PERFECTION MOTOR CO. 
id Avenue DETROIT, MICH. 


205 S 


99 In Boat 
Construction 


Stands for 
Durability, 
Strength, 
Seaworthi- 
ness, 
Beauty and 
Economy 


“Pioneer 


Pioneer Power Boats are in use in every civilized country. 
We will furnish you the COMPLETED BOAT with the engine 
installed, ready to run, or you can BUILD IT YOURSELF. 


Pioneer Perfect Frames are the standard of the world. 
Each rib is bent to exact shape, fitted and beveled. Every 
frame is set up, trued, tested and absolutely finished, ready 
for the planking before being taken apart for shipment. We 
also furnish in addition when desired everything to complete 
the boat. With the patterns and detailed illustrated instruc- 
tions that accompany every frame, you can complete a per- 
fect boat at an astonishingly small cost. 


You can finish a cabin cruiser or a working boat as read- 
ily from Pioneer Perfect Frames as you can a small launch. 


Send for our catalog, enclosing 10c in stamps or silver to 
cover mailing cost. The most comprehensive book on boats 
ever issued, fully describing and illustrating 50 different 
models for both pleasure and commercial use. 


PIONEER BOAT & PATTERN CO. 
Box 458 BAY CITY, MICHIGAN 


Please Mention Popular Mechanics 


YOUR OWN BOAT 


WATKINS’ SPECIAL MOTORS 


3H. P. Single Cylinder . . 30 Ibs. 
6H. P. Double Cylinder. . 50 
12 H. P. Four Cylinder . . 


WITHOUT A PEER. 

Especially adapted for CANOES or LIGHT BOATS. 
INTERESTING CATALOG ON REQUEST. 
THE WATKINS MOTOR CO. 

837-839 West Sixth Street CINCINNATI, OHIO 


You save \{ the cost and enjoy the work. 


Send for our ies, trom whieh will tell you all about it. Boat patterns and boat 
frames es of all sizes the canoe patterns at $1.75 to the 66 ft. cabin cruiser 
rame at 


DEFOE BOA: Tr & MOTOR WORKS. 1112 South St., Bay City, Mich. 


THE STRELINGER 


Means first quality in MARINE GASOLINE 
ENGINES. They are RELIABLE, DURA- 
BLE and consume LESS FUEL than any 
other Marine Motor made. Prices and terms 
will please you. No matter what size engine 
you wish, it will pay you to read our catalog 
before placing your order elsewhere. 


Write today. Agents Wanted. 


THE ER MARINE co. 
Mirs. of Marine and Stationary 
45 E. Congress Street, DETROIT, Mit he U. 8. A. 


Absoluiely 
e 
2&3 Cylinders, 310 30H. by Response 
Write for catalog today--tells all about bow these high grade motors are built!» 
the LARG PLANT IN THE WORLD devoted exclusively to the manufacture © 
Zeycle motors. CRAY MOTOR CO. St., De Mich. 
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The Best Business Card 


for your use and for any man’s use who desires 
the distinction of attention to little things is the 
Peerless Patent Book Form Card. It will get 
close and careful scrutiny, and that means an audience 
with most favorable attitude of mind from your prospect, 


Peerless Patent Book Form Cards 


not only save fifty per cent of your cards, but they are al- 
ways together —~ f get-at-able when you want to hand one out, 
They are always clean, perfectly flat, and every edge is 
smooth and perfect. Send for a sample and detach the 
cards one by one and see for yourself. Send today. 


OUR SMART 
CARDS IN CASE 


STEEL COMPANY" 


HARRIS FISHER 
scent 


The John B. Wiggins Company 


Sole Manufacturers 
Engravers Die Embossers Plate Printers 


17-19 East Adams St., Chicago 


If you want something new to view with alarm, just 
consider the smuggling possibilities opened up by the 
aeroplanes. That’s as good a thing to worry about as 
graft in politics.—Chicago Journal. 

It seems to be a hard matter for Count Zeppelin to 
roe his airships of the explosion habit.—Detroit Free 

ress. 


There will continue to be more weather than aero- 
planes in the higher altitudes.—-Chicago News. 


Pay well in Southern New Jersey. This fer- 

tile land is only 19 miles from Atlantic City. 

Mild climate and early spring insure successes 

raising berries, fruits, vegetables and poultry. 

Acres Best markets—New York, Philadelphia, Balti- 
more, Washington and Jersey Coast resorts, 

1 25 within easy reach. Two main line railroads 
through property. Navigable river and large 

manufacturing town near by. Title insured. 


$5 Monthly Booklet free, White people only 


Frazier Company, 546 Bailey Bidg., Phila., Pa. 


MORE BALD HEADS 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap @ days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the hair from falling out. 
Bought by Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. Write for application blank, testi- 
monial!s, and bocklet on “HAIR,” sent sealed in plain 
envelope, FREE. 


THE MODERN VACUUM CAP CO. 
L. 559 BARCLAY, DENVER, COLO. 


5 Fruit and Poultry Farms 


The Complete Kit 


No matter how fine the car you own, or drive, or 
manufacture; no matter how thoroughly it is equipped, 
your outfit is not complete unless you own the new 


Cyclopedia of 
Automobile Engineering 


Four large, handsome volumes bound in half morocco, 
1200 illustrations, full-page plates, diagrams, etc. 

1500 pages, 7x10 inches, crammed with interesting an 

very necessary information concerning automobiles, 
aeroplanes, and motor boats; knowledge that you've 
got to get some way or other before you can thor- 
oughly understand or enjoy the automobile “game.” 


CONDENSED TABLE OF CONTENTS 


VOL. I—GASOLINE AUTOMOBILES: Running Gear, Power, 
Operation, Repair. AUTOMOBILE MECHANISMS: Carbureters, 
Starting Devices, Clutches, Gears, Brakes. 

VOL. Ii—STEAM AUTOMOBILES: Flash Boiler, Engines, Opera- 
tion and Repair COMMERCIAL VEHICLES: Selection Delivery 
Trucks, Upkeep, Mileage, Capacity. Types: Selection, Price, 
Demonstration, Speed. 

VOL. IN—ELECTRIC AUTOMOBILES: Battery, Motor, Trans- 
mission, Control, Tires, Capacity, Driving. Elements of Electric 

ity. Electric Current AUTOMOBILE DRIVING: Starting and 
Stepping, Gear Changing, Use of Spark and Throttle, Care of Car, 
Road Repairs 

VOL. IV—AERIAL NAVIGATION: Dirigible Balloons, Aero- 
planes, Airship Motors. GAS AND OIL ENGINES: Ignition, 
Testing. MOTOR CYCLES: Construction, Operation. MOTOR 
BOATS: Types, Engines, Installation. 


Read This Free Examination Offer 


You can examine these books for five days in your 
own home or office, free of all cost. Don’t risk miss- 
ing this offer by stopping to think it over now. Order 
now and do your careful thinking with the books be- 
fore you. at costs nothing. Mail the coupon. 


Here’s Our Liberal Selling Plan 


If you like the books after examination, send us $2.00; 
then $2.00 a month until the special price of $12.80 is 
paid. If they are not satisfactory, advise us and we 
will have the books returned at our expense. 

Order promptly, and we will include for one year, as 
a monthly supplement, the TECHNICAL WORLD 
MAGAZINE, a regular $1.50 monthly, full of interest- 
ing scientific topics written in popular form. 


AMERICAN SCHOOL OF CORRESPONDENCE 
CHICAGO, U. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence : 


Please send set Cyclopedia of Automobile Engineering for 5 days’ 
free examination; also Technical World for 1 year. I will send 
2.00 within 5 days and §2.00 a month until I have paid $12.89; or 
notify you and hold the books subject to your order. Title not to 
pass until fully paid Pop. Mechs. 12°°10 


NAME ........ 
ADDRESS .. 
OCCUPATION... 


Please Mention Popular Mechanics 
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“VULCAN” STYLOGRAPHIC PENS 


In Two Sizes, 4% and 5% inches. Unequaled for Fast Writing, 
$ loco Red or Black Rubber. Ruling 
(Extra large size, 8 inches, black only, $1.25) and Manifolding. 
$DO0O with No. 2 “VULCAN” SELF-FILLING FOUNTAIN PEN Fills and cleans itself with 
—= Gold Pen Simple Safety Device. Black 


$950 with No. 4 Rubber, highly fmished ; {i- 
—— Gold Pen ted with 14-Karat Gold Pen 


J. C. UILRICH & CO., 135 Greenwich Street, NEW YORK CITY 


Insure Your Fingers 


against ink stains, by using the 
simple — practical — Guuble 


Premo Self-Filling 
Fountain Pen 


Cleans and filis in 2seconds. No sleeves, levers or other 
complicated device to break or get out of order. Finest 
iridium point 14-K gold. Highest grade of workmar 
ship and material. Twice the strength of any other pen 
because of the long cap which protects the bane!. 
Sack guaranteed for 5 years. -A practical pen for prac- 
tical men. Correspondence size, §2. Xmas special, 
gold banded, your initials engraved, $3.50. Satisfaction 
guaranteed. Order today. 


GOLDSMITH & CO., 32 Clark St., Chicago 


EVERY DRAFTSMAN 


May now own a BEAM COMPASS 
OFFICE should be without without one 

fast! Thoroughly 

k micrometer 


PRICE $2.50 


Fits any boem Posttuvely the ton bargain on 


LET US GIVE YOU THIS | | | 
TRANSPARENT CELLULOID TRIANGLE THE HURST MFG. CO. 


It is 4 inch size, 30°+.60° angles. Lowest retail price, 708 Marquette Bldg., CHICAGO, ILL., 612 N. Main St., LOS ANGELES, CAL. 
m: S offer to introduce our new catalogue showing convenience is to be added to the already lengthy list 


BRIGHTEN UP HOMES bg 


THE PEN WITH THE LONG CAP. 


with the thumb Can 
Made of brass in 3 
sizes. Put up in brass boxes of 100 fasteners each. 

HANDSOME COMPACT STRONG wey NEVER 


The O. K. Mfg. Co., Syracuse, N. U.S. A. 


SPAULDING’S of the last year or two, but the new addition has not 
NEW CARRYING CASES it is if it will 
be his new article is the latest eyeglass cleaner. 
AND COMPLETE OUTFITS 


Handkerchiefs and pieces of chamois have been cast 
aside, along with a | with a number of other articles that have 


SLIGHTLY USED. 
by chance to 
standard 

machines, including visiblea, ‘at to & origi- 
nal price. Guaranteed good as new. No. 2 
Smith-Premier on!y 8: 20.00; No. 6 Fay-Sholes 
$15.00. Cash—privilege of examination. We 
also sei] on installment plan or rent, rental 
applied on purchase, Send for catalog today. 
ROCK WELL-BARNES Co.. 714 Munn Building, CHIC AGO 


for Somqnaen. arch tects, engineers and students—com- 
pact, durable and convenient. Spaulding’s C dewefl 

Cases are made light and stron ong. They provide we 

— co incl ing space for 

square, Handled hke a suit pend 

inexpensive. Outfits include all 

necessary equipment. If you draw, send us 
four 2-cent stamps to-day to pay postage and get 
the free tlensle and the catalogue. 


», SPAULDING PRINT PAPER CO. 
dy. 44 Federal St. BOSTON 


a I HE ISOGRAP Remarkable new drawing instru- 
WHY HAVENT YOU: ment. Size, 6x6 inches. Best 
quality celluloid. Makes isometric projections quickly. Three views in one. 
: Sent for that BASSETT $1 Adder Explain themselves at a glance. Often save 
THOUSANDS HAVE! 


making model. Anyone can use it. 
Amply illustrated book of imstructions. 

Put one of Cheep little ma- 

chines on your d or in your pocket 


Postpaid 50 cents. 
for Instant Use. It adds and subtracts, 


Money back if desired. ry 
Quickly, Accurately and Handily. Capac ity. 


99,999.99. Quickly resets to zero. 16 times size of ISOGRAPH CO. 
llustration. Send us your order with $ NOW, and me ' 
sdder will be matied Guick, PREPAID. Yes. ite GUABANTE: 
Exclusive territory to good agents. 

BASSETT & CO., Dept. 60, 5921 Indiana Ave., CHICAGO, ILL Ca made , finished golden, 44” lone, 
=P AL! is binetsr. rension sili: 
TY PE WRITERS MAKES troduce our OFFICE FU RNITURE—Deske, Ohairs Tabies, Files, 
Book Cases, ete. ASK FOR PRICES AND CATAiIOG No. 21!. 


All the Standard Machines SOLD or RENTED ANY- We make ( PHOLSTERED FURNITURE—Terkish ant O04 
WHERE at PRICES, allowing RENTAL | Rockers, Parlor & LibrarySuites. Davenports& Oouebes in Oak Ms 

TO APPLY ON PRICE. Shipped with privilege of Be, fi bogany. Flanders, mission & regular. Covered in best ieathe: money 
examination. Write for Lilustrated Catalog L, will buy—every piece guaranteed. Ask for prices@Ostalog Xo 41). 
TYPEWRITER EMPORIUNG? LAKE ST. CHICAGO tooce K. H. STAFFORD MFG, 242 AdamsSt_ Chieago. ! 


ALOE—For Fifty Years the Standard of the World for Quality. Established 1860—ALOE 


Civil Engineering and Surveying Instruments 


DRAWING MATERIALS AND SUPPLIES 
BLUE PRINT PAPER, TRACING CLOTH, ETC. 


“FREE.” Write for Catalogue. Sent “FREE.” 
A. S. ALOE COMPANY, 514 Olive Street, ST. LOUIS, MO. 


Toli front, paper cabinet, ete.,as shown. We esll low price to in- 


75,000,000 
ay “<> SOLD the past YEAR should 
() convince YOU of their 
1° 
Ul 
strated booklet free. Liberal discount to the trade. | E 
ai 6) 
|| 
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We Buy, Sell, 
Rent, Trade 
and Repair 


‘(On New and Used Electrical 
Electrical Machinery 


Bargain Prices 


Our Stocks 
are Large, Prices Low and our Used 
Machinery is as Good as New. 
Write for Bargain Booklet 
Number Twenty. Tellus what 
you have and 
what you 


THE F. BISSELL COMPANY 


226-230 Huron St. TOLEDO, OHIO 


Y WIRELESS STATION: 


Needs Our Remarkable New 


Rotary Type Variable Condenser 


Brings greatest distances within hearing. You 
get finer selectivity than ever before possible. 
Price 15 plates §5.00. Proven only type for ac- 
curate work. Send 2c for catalog wireless goods. 


ETHERIC ELECTRIC CO., 71 Barclay Street, New York 


Salesrooms and Factories: 278 Lenox Ave., Cor. 12th St. 


he greatest, most instructive electrical Mag- 
~MODER N4 printed. Prints more wireless and to 
make things,’’ articles than all electrical magazines 
ELECTR 1 C Sy X combined. Experimental Department, intensely in- 
teresting. Wireless contest each month. 
SPECIAL OFFER: © months for 25c. $1.00 ayear. On all News Stands. 


Modern Electrics Publications, 231 Fulton St., New York 


Secondary “Units” for Wireless 


Induction Coils and Transformers; these units cost but little 
more the wire alone. Send 2c stamp for wireless catalozue. 


Dawson & Winger Electric Co., 429 Dearborn St., Chicago 


been used for the purpose of cleaning eyeglasses for a 
great many years. 

This new article is a one, two or five-dollar bill. It is 
seldom that a bill larger than a one dollar bill is used, 
although around the latter part of the week or month a 
few large bills may be seen in use as eyeglass cleaners. 
Instead of a man taking the corner of his newspaper to 


H. ELLIS CHANDLEE & Co. 


55 Bornot Building, WASHINGTON, D. C. 
See page 119 


We have published a Manual of 
Wireless Telegraphy, describing the 
art and the best known methods of 
erecting stations for both short and 
long lines. This 80 page Manual 
No. 1P will be mailed on application. 


Catalog No. 24B 180 pages of general 
electrical supplies mailed on request. 


MANHATTAN ELECTRICAL SUPPLY CO. 


NEW YORK, 17 Park Place CHICAGO, 188 Fifth Ave. 


DYNAMO-MOTOR $3.85 
(A Dynamo and Motor in One) 


As a dynamo, it will develop 40 C. P. ; easily operate 
induction coils ; charge storage batteries ; decompose 


water ; electroplate, etc AS 4 motor, will operate 
9) sewing machine, jewelers’ lathe, emery wheel, cir- 
cular saw, advertising devices, and other useful ap- 


pliances. Size, 5x4% inches. Weighs Sibs. Send 
stamp for our 1910 catalogs Nos. 15 and 16 of new 
things electrical. 


ARTESIAN ELECTRIC CoO. 
600 Blue Island Avenue, CHICAGO, ILL. 


ELECTRICAL CATALOG 


NOVELTIES and SUPPLIES. Send 4c Stamp 


(to cover postage) for our Big 200 page Catalog of ** 
thing Electrical."’ 


Any- 
© pages WIRELESS Instruments 


for Commercial and experimental use. 15 pages Mo ors and Dynamos of al 
sizes. 35 pages Miniature Trains and Imported Electrical TOYS. 20 pages 
Telegraph Instruments. 40 pages Electrical Novelties, Xmas tree outfits, etc. 


pages general Electrical Supplies. Get this catalog before Christmas 


J. J. DUCK, 424-6 St. Clair Street, TOLEDO, OHIO 


ELECTRICAL TOYS BOYS 


SOME CHRISTMAS 
SUGGESTIONS 


SCIENTIFIC ELECTRICAL NOVELTIES 
Practical, Complete, Durable, Harmless 


EVERY boy in the country can easily own a railroad. 
Costs little and pays big dividends in fun. Our 
Models of Locomotives, Trains, Trolley Cars, Dyna- 
mos, Lamps, etc. are practicable and durable in- 
ventions. Equip with dry batteries, no acids or 
liquids used, perfectly safe and harmless. Electrical 
toys instruct as well as amuse. 


Catalog B, fully illustrated, quoting low prices—SENT FREE. 


THE CARLISLE & FINGH °°: 


262 E, Clifton Ave., Cincinaati, Ohio 
Lergest Manufacturers Electrical Novelties the World. 
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Aend For Our Free Vibrator Book 


If you send your name and address we will 
send you Free our Vibrator Book describing 
the White Cross Electric Vibrator shown here. 
This Vibrator is a rubbing 
Merely send aj machine which draws the 
Postal Card and} blood to any aching part 
our FREE Vibra- of the body to do its 
tor Book will be mis ° 
matled to gen. work. This machine rubs 
‘ much better and much 
faster than the hands. 
While the hands are able to give a 
few dozen rubs per minute the ma- 
chine gives several thousand rubs. 
It rubs hard or gently, just as the 
operator chooses. The machine can be 
operated by anyone in his own home. 


Send today for the 
FREE VIBRATOR BOOK 


Lindstrom-Smith Co. 
253 La Salle St., Dept. 1199 
CHICAGO 


wipe off the dust on his glasses, he takes from his pocket 


IDEAL CHRISTMAS GIFTS one of the latest cleaners, but if it happens that he has 
The most wonderful and fasci- exhausted ° his supply he then calls upon his paper or 
nating scientificstudy of the age. handkerchief to answer the purpose.—New York Evening 
Every Boy, Girl and Grown- Post. 

TRICAL PRODUCTS” —our headquarters for Dynamos, Motors, 
112 Page Catalog now ready, the most complete and interesting book _ Fans, Toys, Railways, Batteries, Belts, 
ever issued—is full of illustrations and descriptions of the latest Voltamp Bells, Pocket Lamps, Telephones House Lighting Plants, Books. If it's elec- 
Electrical Novelties — Motors, Dynamos, Toys, Machine Models, Tele- tric we have it. Undersell all. Fortune for agents. Big Catalogue 4 cents 


8 ee eee Ruhmkorff Coils, Spark Coils, OHIO ELECTRIC WORKS, CLEVELAND, OHIO 


Lamps, Flashlights, Transformers, 
Tools, etc. The greatest line of Miniature Electric Railways ever 
shown, Ideal Christmas Gifts. Prices consistently low. 


Send for this Catalog — 6 cents in stamps — 

or coin, which will be refunded on first 

order of 50 cents or over. No postals : YOUR IDEAS MAY BRING 
answered. 


VOLTAMP ELECTRIC MFG. CO., Volt ap Bik., Balti e, Md. YOU A EB! 

WHEN YOU WANT ANYTHING AND DON’T KNOW H. ELLIS CHANDLEE & CO. 
WHERE TO FIND IT—WRITE BUREAU OF oe 

INFORMATION, POPULAR MECHANICS, CHICAGO 55 Bornot Building, WASHINGTON, D. C. 


See page 119 


Handy Automatic Hame Fastener 


Great big money getter for agents. Thousands being sold. Takes the place of the old time 
strap. Readily adjusted to fit any hame. No straps—no buckles—no chains—-no freezing of 
fingers in cold weather—locks instantly with gloveson. Cannot break or get out of order 
Saves nearly half the time in harnessing. Agent writes, “Hurry up my order—sold out first 
day.” Cary says, “Made $9.00 yesterday—rush order.” This is only one of over 1200 fast sell 
ing patented articles we furnish agents. Cannot be bought in stores. 


We Want Agents in Every County in the State 


business getters and want you to represent us. Write today for our latest proposition. 


A NEW INVENTION Za) | All goods fully guaranteed | 
Nothing Like It Square deal to all 
Sample Free to Workers Money back if not satisfied | 


Every horse owner buys at sight. Act quick. Demand is big. You can make more money than ever 
before, Some of our agents are making $40.00 a week. You can doit. We teach and help you e«' 
started. WRITE AT ONCE. 


THOMAS MFG. CO., 1048 Wayne Street, DAYTON, OHIO 


PROFITE 
HERE 

\ 


POPULAR MECHANICS ADVERTISING SECTION 


50 Per Carat For Genuine 


SISTER? 
BROTHER? 


if desired. 


rters. 
fect cu 


— wetting for Sonus 
ections at money-saving prices n SO per 
cut diamonds, guaranteed 
the Great Diamond House of Values. 


The Basch 


arantee states that the diamond you bu 


© exact weight, color, size and goa represented. Also we allow full pur- 

chase price at any time in exchange fo 
catalog, and we also agree to pay you back #4 of the price in cash within one 
year from date. If, on examining the goods, you are not thoroughly convinced 
hat they are at least 25¢ cheaper than you can buy elsewhere, the price will 
be refunded you atonce. Shipments sent C. O. D. with pr 
8 to our responsibility, consult Dun’s orB 


We sell you guaranteed, gen- 
How the Basch Plan Works damon das 
ilege of selecting your own choice of mounting 
from our handsome and complete illustrated catalog. 


certain design ring, for example, with 


$97.50 plus the cost of mounting. Same style design set with larger or smaller 
stone will cost you more or less, based 


diamonds and mountings in all styles are plainly marked in catalog. 


Write for Basch Catalo 
monds,” showin 
ou can save all jobbers’ and dealers’ profits by buyin 


diamonds at $97 


L. Basch & Co., 272 State Street, Chicago, Ill. 


~ Perfect Cut Diamonds 
Let Basch Solve Your Xmas Worries 


Beautiful, sparkling Diamonds make ideal Xmas ! Nothi 
sibly select could surpass them in intrinsic vance Wh woe actite che Gin 


not settle the Gift 
itul Basch Book filled with Choice Diamonds 
arat for genuine perfect 


the firm of Ce., known for 31 years as 


With every purchase you get an fron- 
clad guarantee, made Outin your name 
and signed by bh This 
y is a genuine, perfect cut stone of 


rT any diamond or other article in our 


ivilege of inspection 
radstreet’s. 


7.50 per carat with the priv- 
n rings, lockets, pins, etc., 
ou can pick outa 
& one carat stone. The price will be 


on carat weight, etc. Prices of both 


A ur illustrated book, “The 

nly Safe Way To Buy Dia- 
hundreds of wonderful bargains, fully explains just how 
direct from the orig- 


selling genuine, per 


t also explains the new Basch plan o 
per ceret under our special guaran plan. 


= 


UNIQUE COFFIN—Perhaps the most singular coffin 
in which a human being ever was buried is the one of 
which the following story is told: 

A workman engaged in casting metal for the manu- 
facture of ordnance in the Woolwich arsenal, in Eng- 
land, lost his balance and fell into a cauldron containing 
twelve tons of molten steel. The metal was at white 
heat and the man was utterly consumed in less time 
than it takes to tell it. 

The War Office authorities held a conference and 
decided not to profane the dead by using the metal in 


machine does. 


| Made $15. A Day 


What this man did you can 
Selling Metallic Signs 
body buys quick. Best letgers ever made for signs on 
store fronts, office windows, house numbers, etc; 
resembles finest gold leaf. Letters all ready to 
put on. Put up a complete sign in a few minutes. Big 
demand everywhere. A gold mine for agents. Great side-line 
for traveling men Write today for free sample of letters and 
bona fide testimonials from those who have made big money. 


Operating a Daydark Photo Post Card Machine. 
Three photo postal cards of any object made and delivered on the 
spot in ten minutes. No experience required—no dark room 
necessary. All work done in the machinein open day. Establisha 
Profitable business at home by opening a Daydark Postal Parlor. 
Big money maker on the street, at fairs, etc. Send at once for 
free catalog and sample post card showing the fine work the 


Daydark Specialty Co. 


Make more oney than you ever made before 


easy 
METALLIC SIGN LETTER 406K. Ci Ch 


457 Temple Bldg., St. Louis, Mo 


MY O-SAGE HAIR TONIC CLEANS your head of dandruff, makes 
your hair beautiful, and grows hair. Sample prepaid, 5c. 


Agents wanted. DR. LYMAN, 614 Mill St., PEORIA, ILL. 


BIGPROFITS 


FOR MEN OF 
MODERATE MEANS 


$6322 in 5 Days 


Complete success from the very start. This is 
what a new customer writes--ask for You can 
do the same with the 


Wonder Cannon Camera 


$25 buys a complete outfit consisting of WONDER 
SANNON, tripod and enough supplies to make 400 fin- 
ished photo buttons. Hustlers make big money on street 
corners, at fairs, carnivals and at al attrac 
tions WRITE FOR FREE CATALOG 


The New “Advertigraph 


The ADVERTIGRAPH is an Automatic Advertising Stereopticon, show- 
ing advertisements brilliantly in Store, Show-window, Street or Theatre. 
Any man with $300 can double his money every month with the ADVER- 
TIGRAPH, at odd times or evenings. No experience necessary 
you how. Write to-day for full information. Others do it—why don’t you? 


Williams, Brown & Earle, Inc., Dept. 20, 918 Chestnut St, Phila., Pa. 


Chicago Ferrotype Co., Dept.102,Chicago, Ii. 


we tell 
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JAP-A-LAC is 
made in seven- 
teen beautiful 


NEW 
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It stains and varnishes 
in one operation, and 
can be used on anything 
of wood or metal from 


colors and Natu- WITH gar- 
ral or clear. 


For sale by 
Drug, Hardware 
and Paint Dealers 


not keep Ja 


If your dealer does 
send us 10c to 
cost of mailing, fie § we will send a free sample, q 


quality fol- 
low the 


brush. 


pint can of any color (except gold, which is 25c), to any point in Sas United States. 


THE GLIDDEN VARNISH COMPANY 


S222 GLIDDEN BUILDING 


CLEVELAND, OHIO 


CARD PRINTING PAYS BIG PROFITS 


_ “Tran $378.85 Business and calling 
in twelve days cards sell at from 
with yourpress. 50c to $1.00 

Foreman.” per hundred. 
Drug,Cigar and Cost only 5 cents. 

epartment 

stores, shop FREE 
windows, parks CATALOG 


and fairs offer 
good loca- 
stions. 


ELEGANT THIN MODEL 20-YEAR WATCH 
Hunting ose. besntiat engraved, gold finished throughout, stem wind and 

jeweled American lever movement. Guaranteed 20 
plated chain for Ladies or vest chain for Gents. 


withoutex- 
to you 

. D., express 
charges paid by 
Us, for exam- 
ination at your 
nearest express 
ual in 15.00 gold finished wateh pay the 

im appearance to any wate y th 

itis yours. Mention you want LADIES’, M or 
M. C. FARBER, A16, 225 Dearborn Street, é hicage, Ill. 


Year 


wee it a bargain 


PAY FROM PROFTTS--Our easy 
monthly payment plan offers . 


the manufacture of ordnance, and the mass of metal 
est, energetic men an opport 


was actually buried and a Church of England clergy 
mee read the services for the dead over it.—N. 
erald 


secure our complete card print- 
ing outfit, including utomatic 
Press, size in. , self- feed- 


Human ingenuity discovers some new use for rubber 
almost every day. A rural teacher punishes refractory 
pupils by “snapping” a small rubber band on the palms 
of their hands. Inflicts no permanent injury, but hurts 
like sin.—Chicago Tribune. 


$513 Clear Profit in_ in 51 Days from an Investment of $150 


is the result from operating one American Box Ball Alley. 

Two others cleared over $2,000.00 first year. Four others 
over $1,200.00 in two months. Four others took in $3,200.00 
in Nine months. Go in this business yourself. Youcan start with 
$50.00. Nearly 7,000 alleys sold to date. More popular today than 
ever. These alleys pay from $30.00 to $75.00 each per week in any town. 
No gambling device, but the best ins on earth for clean amusement and physical ex- 
ercise. Patronized by the best people, who form clubs and bring their friends. No ex- 
pense to install or operate. No special floor required, no pin boy needed. Receipts nearly 


all profit. We sell only one customer in towns of moderate size. rite today for booklet and 
[29] AMERICAN BOX BALL CO., 719 Van Buren Street, INDIANAPOLIS, INDIANA 


Every Boy His Own Toymaker | 


Greatest boys’ book ever written. Tells how to make a Steam sneeze their heads off” without knowing why, 
Engine, Microscope, an Electric Telegraph, Telephone, Magic with CACHOO, the new long distance harm- 
Lantern. Boats, kites, balloons, electrical and mechanical Jess snuff. Sent anywhere for 10c, Catalog 
toys, traps, fishing tackle. 200 illustrations, Price only 10c included FREE, 

postpaid, 3 for 25¢. Western Puzale Co., St. Paul, Minn, PT. & N.CO., Department B, Chicago, Ill. 


type, 10-drawer type cabinet fitted with signs, 10,000 

tools, ete. Complete working instructions with each o1 
AUTOMATIC PRINTING PRESS COMPANY 

Originators and Manufacturers, 218 S. Jefferson St,, CHICAGO 
Reference: HAMILTON NATIONAL BANK, Capital $500,000.00 


easy payment plan. 


Direct importations— 


dependent of trust, middle men, etc.. purchased in quantities, makes it possible for us 
to sell you diamonds at amazingly low prices. All perfec tly cut, blue white gems— 
none better. Handsome mountings in 14 karat gold for adies and gentlemen. 


SEND TODAY FOR FREE DIAMOND BOOKLET 


lt tells what you should know—how and what to buy. Compare the prices. 
he marvelous bargains we offer. Jewelers everywhere are raising 


prices We ve lowering them. Diamonds are the silent, refined ex- 


oo « rosperity; create respect — confidenc e—give prestige. 
XS... cash — can always be turnedinto money; an invest- 

we ort as ornament. Choose any diamond from book- 

jet. We'll send it express paid. Examine at express office. 

If not satisfied, send it back at our expense. Take friends 

who have good diamonds. brilliancy. 

rice. Then decide. SEND NO MONEY, but 

write for free booklet. BASCH CO., 430 Summit St.., Téledo, 0. 
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FREE 
te Learn 


io FREE @ Mount Birds 


and Animals. 
~=SPORTSMEN! Fishermen! 
= Hunters! Naturalists! 

ea The wonderful profession of Taxidermy, 
wees SO long kept secret,can now be easi 
m_ learned right in yourown hom 


We Teach by 


Birds, Animals, Game Heads, tan skins, 
make rugs, and preserve all trophies. A 
delightfuland fascinating art for men and 
women. Easily and quickly learned during 
spare time. Decorate home and den with fine 
trophies, or command big income selling 
mounted specimens and mounting for 
others. Skilled Taxidermists in great demand. Success guar- 
anteed or no tuition fee. Endorsed by thousands of satistied 
graduates. Write today for our Great Free Book *‘Hew to Learn 
to Mount Birds and Animais."" Also our beautiful Taxidermy 
Magazine. BOTH FREE. Write today—do it now. 


The N. W. SCHOOL OF TAXIDERMY, Inc. 
1199 Elwood Bldg., Omaha, Neb. 


Mechanical 
Engineering 


and its many branches, is 
covered most thoroughly by 


m How to Breathe || BRE 0 New Seven Volume Edition 
Fer Health, Strength and Endurance CYCLOPEDIA OF 


Read Lung and Muscle Culture, the most 
instructive book ever published on the 


Breathing and Exercise Mechanical Engineering 


64 peers. Fully illustrated. 200,000 already 
Correct and incorrect breathing 


described by diagrams, etc. 10 cents d M d Sh ° 
Book sent on receipt of . 

P. von BOECKMANN, ail op ractice 
Room 1710 Terminal Bidg., 103 Park Ave., NEW YORK These seven great volumes contain 2,992 seven by ten inch 


pages of information which is of vital interest to every pro- 
¥ gressive mechanic. 


AGENTS WANTED in machine shops aan ee We work will be found instraction in Ma- 


and factories to sell Assembling of Machinery; Tool Making 


Send 10 cts. for full siz 7’ and Shop Management in such simple and comprehensive 
can and particulars. TA Ss GRIT SOAP the cannot fail to benetit by it. Every 
tail of mechanical engineering is thoroughly analyzed an 

TATLOCK BROS., Inc. Rochester, N. Y. treated, rendering the books of unusual value to the experi- 

mec mente shop manager, as you will note by read- 
ng Subjec te 1orough Covered.’ 

They are wt about to build three-room flats in —_ The Cyclopedia is supplemented with e series of practical 
everything folds up and disappears after use except the test questions and includes over 2,000 full-page plates, illus- 
cradle. Self-re specting cradles know better than to en- trations, tables, formulas and ‘‘shop kinks.” 

age in business in such crowded quarters.—Chicago 
gee in TO PROVE THEIR VALUE 

= , <= 2 @ 4 We will send you the complete Oyclopedia absolutely free 

The Vanderbilt automobile races appear to feel just for examination—just mail the coupon. Keep the books five 
like the old commodore did toward the public.—St. Paul days apply the principles to your work—test every formula, 
Pioneer-Press. You will agree that they are all we state, and more. Send 


$2.00 after examination and $2.00 a month until you have 


: maid the special price of $18.80. The regular list price is 
I will send as long as they last my 25 cent Book $36 00. If the books do not meet with your re seulogenente, ad. 


STRONG ARMS vise us and we will remove them at our expense. 


r—— Subjects Thoroughly Covered ———, 


For 10c in Stamps or Coin Machine Shop Work— Vertical Milling Machine— Motor-driven Shops— Shop 
. Lighting — Forging — Electric Welding —Tool Making Metallurgy—Manu- 
Tilustrated with 20 full page halftone cuts, show of and Steel —High Steel Flaws im 
ing exercises that will quickly develop, beautify, acture Speed 
gain eat strength in your shoulders, Lifting Magnets—-Magnetic Clutches Making a Machinist--The Ideal Fore- 
arms, and hands without any apparatus. man—Patiern Making—Foundry Work—Automatic Coal and Ore Handling 
Appliances— Machine Parts (Construction of Boilers—Types of Boilers— 
PROF. ANTHONY BARKER Botler Accessories— Steam Pumps Ai Compressors— The Steam Engine — 
647 Barker Bidg., 110 W. 42nd St., New York The Steam Turbine — Indicators — Valve Gears — Refrigeration Gas Pro- 
ducers — Gas Engines - Automobiles — Elevators — Sheet Metal Work- 
Sharvehous Practical Problems in Mensuration— Mechanical Drawing — Drafting Room 
TOYS OF STONE toys that | Cresson Machine Design. 
tire o! em. ults find instruction in em SPECIAL 0 0 AIL cou Pose ludes 
Z Dr. Richter’s Wonderful Anchor Blocks as a monthly supplement, for one year, the TECHNICAL WORLD MAG 
ZINE. This is a regular $1.50 monthly, full of Twentieth Century S« jentihe 
For sale by all dealers in toys of the better class. Ask for the FREE book Facts, written in paneling form. Also contains the latest discussions on 
° of color designs and all particulars. You cannot afford to deny your chil- timely topics in invention, discovery, industry, 
dren the amusement and educational benefit of this wonderful Toy. If oe a ae a 
your dealer does not keep it, send today for FREE book and learn how Free Examination Coupon 
to educate children while they play. Address DR. F. AD. RICHTER & CO. 
(of Rudolstadt, Germany). American Office, 215 Pearl St., Dept. 1199 New York City American School of Correspondence, 


Start in the Mail Order Book CSSA. UE Ae 


Please send set Cyclopedia of Mechanical for dove. 
This is absolutely one of the most attract- one. Also Technical World ee i your, a will send Bos aye 
usiness {ve li lines to handle in the Mail Order Bus- and $2 a month until | have paid $18.80, or notif, and Ue 
‘ We can show you a proposition ject to your order. Title not to pass until rally 
enabling you to make t Ste profit on every $1.00 order, yet 
your customers value. nother 
t thie usiness can be operated in your s ti 
If you are handling any other line, you can include 
of our circulars without extra expense to you. We will 
send you one of our regular ed \-— and full OCCUPATION 


A. H. MORGAN 0.0005 bs bec 
3824 Vernon Avenue CHICAGO, ILL. 
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Buys This 17-Jewel Elgin 
ina Fine 20-Year Gold Filled Case 
Sent Prepaid on FREE TRIAL at Cur Bed Rock Wholesale Price. 


POPULAR MECHANICS ADVERTISING SECTION 


BIGGEST BARGAIN orrcreo 


only $1 a 


Month 


Our Elgin Watches are so well known and our CREDIT PLAN so 
easy, that no matter where you live or how small your wages, WEWILL 
TRUST YOU, £0 that you and every honest man and woman can own & 


Diamond or High-G 


e Elgin Watch ina beautiful Guaranteed 25-Y 


Gold Case and wear it while paying for it in such small ro that you never miss the yy WRITE TODAY FOR OUR 


BIG FREE WATCH AND JEWELRY CATALOG. 


lis all about our easy credit plan an 


how we send Eigin 19-Jewel 


B. W. Raymond and 21 and 23-Jewel Ri Veritas everywhere on Free Trial, without security or one cent deposit, Positively 


Guaranteed to Pass Any 
Railroad inspection. 


HA 


The House that Sells More Eigin V/atches than Any Other Firm in the World. 


by those who 
invest in town 
lots at the beginning of Western Canada’s future 
industrial and commercial centers than in any 
other way. It is estimated that 


ONE HUNDRED MILLION DOLLARS 
was made in the year ending July 1, 1910, by those 
who had the foresight and courage to make such 
investments. 


IT IS ALL GOOD, CLEAN MONEY, TOO 
You can invest as little as $10 a month and get your share of 
it. Let us tell you about Fort George, the last great metrop- 
olis of North America, and other opportunities for investment 


in lands, business openings, etc., in British Columbia. 


COMMERCIAL CLUB OF FORT GEORGE 
Publicity Bureau, 613-M Bower Bidg., VANCOUVER, B. C. 


is being made 


DO YOU WANT 
$2,000 TO $5,000 INCOME? 


We have the right article and opportunity to make you 
this income the FIRST YEAR. Wonderful bath inven- 
tion—combines shower, shampoo, and massage ALL IN 
ONE. Either local or general sales agency is way out 
of the ordinary for profits. New advertising and selling 
plan is bringing great results. Best XMAS seller ever 
offered. Attractive sample outfit furnished. 


Answer quick before all territory is placed. 


E. H. SELECMAN, Sales Manager 
71 1, 210 Monroe Street CHICAGO, ILL. 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREA 


U OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


BENJAMIN AIR RIFLE 
FOR 


AND 

OLDER BO = An sir gun that will shoot through 

half inch pine easily. Many times 

more powerful than spring guns. Uses com- 

Pressed air, same as air brakes, rock drills, ete. lic 

pays for 1,000 shots (delivered 30c). Practical for small game. 

37 inches long. Walnut stock. Nickel barrel. Takedown. Sold 

by dealers everywhere. If your dealer does not carry it, write us. 
Sent prepaid east of Rocky Mountains on receipt of $2.50. Pacific 

Coast and Parcels Post Countries $3. Circular free. 
Benjamin Air Rifle& Mfg. Co., 506 N. Broadway, St.Louis, Mo. 


GERMAN DEVISES CREWLESS WARSHIP—Great 
Britain, eager to catch up every story as to Germany's 
naval program, again has its eyes turned across ihe 
North Sea. For the latest report has it that two Ger- 
mans—Herr Christopher Wirth, an electrical engineer, 
and Herr Christopher Beck, a manufacturer—have in- 
vented a “crewless’”’ warship whose engines can be con- 
trolled by electrical waves communicated without wires 
to a receiving ship apparatus aboard the mysterious vessel 
by a sending apparatus from shore similar to that utilized 
in wireless telegraphy. 


Make Money Easy 


AGENTS wanted in every 
county to sell the popales 
Golden Rule Knives with name, address, photo, lodge emblems, 
etc., on handle. Agents earn $75 to $20 a month selling our shears, 
transparent handled pocket knives and razors. Big profits quick 
sales. Exclusive territory. Experience unnecessary. WE TEACH YOU HOW. 
Write to-day for terms = : = 

and become one of our 


H. ELLIS CHANDLEE & CO. 


55 Bornot Building, WASHINGTON, D. C. 
See page 119 


The straightest-shooting, most 
highly perfected air rifle made. 
Every boy should have one. The Daisy 
, 1000-shot Magazine Repeater. is 


Special 
the finest air rifle ever made atany price. Handsome yj 
blued barrel, lines like the latest magazine hunting rifle, — 


Air Rifle 


accurate to a hair; price $2.50. Bu 
send prepaid on receipt of price. 


DAISY MFG. CO.,301 Union St.. Plymouth, Mich. 


from your dealer or we will 
teresting literature free. 


= 
ELGIN WATCHES 
CREDIT 
j 
4 
Ae 
OWN BOSS 
YOU A FORTUNE! | 
Other Daley Models 
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Carpenters, woodworkers, cabinet makers, upholsterers 
and f in ¢ I recognize in Le PAGE'S 
LIQUID GLUE the many advantages offered by this 
ready-to-use adhesive, 

The old time glue pot is a thing of the past, for 
Le PAGE'S GLUE in air tight packages is not only 
Teady for instant use but sets quick and holds fast, 

For small work we recommend the handy tube or 
10 cent bottle. For larger work we supply this glue in cans 


Library slips with every bottle 
and tube 


LIQUID GLUE 


Is Yours a Big Position? 


Are you satisfied that your present posi- 
tion is equal to your abilities? Ordo you 
think you are ready for something bigger? 
Many a man keeps hanging on to a small position 
when alittle more training would show him just how 
to make the change to more money and bigger 
prospects. 


GET THE SHELDON BOOK 


You are anxious to begin your training at once. 
Then send us your name and address TODAY, and 
we will mail you a copy of the Sheldon Book FREE. It will 
start youon the right road. Let Sheldon’s book do for you 
what it has done for others. More than 40,000 men have 
profited by the Sheldon Book. And your Free copy goes for- 
ward as soon as you give the word. Give it today. 


THE SHELDON SCHOOL 


1101 Republic Bidg. CHICAGO 


Further, so the report has it, by means of these electrical 
waves, guns on the crewless vessel can be controlled 
and fired, while signals can be transmitted either by bells 
or flashlight, and all these wonders are possible within a 
radius of 18 miles from the wireless station which trans- 
mits the controlling force. 

An eye witness who has observed exhaustive experi- 
ments conducted with a motorboat model on the Deut- 
zendteich, a large expanse of water near Nuremberg, 
has affirmed the stories of this wonderful method of 
control.—Chicago American. 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience is 
necessary. Price of machines $7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 
AMERICAN MINUTE PHOTO COMPANY 
Dept. B, 720-728 W. 12th St., Chicago, Illinois 
The largest manufacturers and distributers of minute 

picture machines and supplies in the world. 


Art Lessons Free!s 


A wonderful opportunity to a limited num- 
ber who write atonce. If you love the beauti- 
ful in life, you are an undeveloped artist. You 
need only slight training to develop your ac- 
comphshment. In order to prove the wonderful 
success of our exclusive methods, we will give 
away a limited number of full scholarships ab- 
solutely free. No need to leave home or your 
present employment. We guarantee to teach you 
with complete success, right at home, by mail. 
All we ask is that you devote a part ot your spare 
time to these absorbingly interesting lessons. 
Hundreds of enthusiastic students and graduates prove the wonderful 


success of our methods. 
Demand for trained men and women 


$20 to $100 a w 
greater now than ever before. We 


teach yoy every branch. Great artists your instructers. Same methods 
of teaching as are in use in the great ateliers of Paris. 


Easily earned by competent artists. 


Write Now for handsome prospectus and Free Scholarship Offer. 
Don't waita minute. If you want to know how you may 

achieve success and prominence through talents which you may not even 

dream you possess, then write for our Special Limited Offer today. 


FINE ARTS INSTITUTE, Studio 1199, Omaha, Neb. 


TO BUY DIAMONDS 


It’s simply MARVELOUS how easy we make it 
for you to own a genuine diamond. n’t be satie- 
fied with anything but the best pure white stone. 
Buy a diamond that will increase in value and a 
stone that you can be proud to wear. We offer such 
a gem at the wholesale jobber’s price on the easiest 
terms ever made bya high-class diamond house. 
Renich Diamonds are the very finest grade, cut by 
lapidaries famous for their skill; sparkling, flash- 
ing gems of the first water. 


Lowest Terms sight 


our 
diamond, payable on terms of 20 per cent down 
when the diamond is delivered to you and 10 per 
cent per month until paid. Thus a $50 diamond 
ring will cost you $10 down and $5 per month. We 
can sell you a diamond 15 to 20 per cent cheaper 
than you can obtain it from your local dealer. Let 
us prove to you before you spend a penny 
how we make it possible to enjoy the very choicest 
genuine diamond ring, stud, earrings and watches 
and rll other grades of fine jewelry at rock bot- 
tom wholesale figures on your own terms, 4 


Free Book ©" illustrated catalog for tf, 
© 


1910 is yours free. Write 
for it with this coupon today. Before yous? 


even think of buying a diamond or any + 
piece of jewelry be sure and get our 
wholesale ices and our easy ff > 
terms, the coupon New! 


W. E. Renich be / 
Company , 54% / 


These are 
splendid ex- 
amples of 
our rare 
diamond val- 


$100; No.2] 126 State Street 

on our Easy 
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The Only 
Comfortable Motorcycle 


The Merkel’s Spring Frame and Spring 
Fork smoothes out every road and does 
away with all vibration. Easy to operate 
with a low cost of maintenance, the Merkel is 
unequalled for speed, safety and service. The 
ideal way to enjoy the country—the best way 
to save time, rent and carfare. Send for our 
free book which tells all about these record- 

breaking little machines. 
MERKEL-LIGHT MOTOR CO. 
350-370 Hanover Street 


AMERICAN ff 
We MOTORCYCLE or BICYCLE 
town. We also want live 


mts and offer the 
best moneymaking proposit on on Ame 
tereycles and Ameriean Bicycles. Write us—do it now. 


Increase the Power of Your Engine—No Batteries Needed 
MOTSINGER AUTO SPARKER 


Does the trick—-or your money back. Investigate 
this marvelous little invention. Free book gives 
complete details. Write for it—the sooner the better. 
MOTSINGER DEVICE MFG. CO., Box 426, PENDLETON, IND. 


Convert Your Bicycle inte a 

Motor-Cycle nme ay... Marine 
and 2 Motors and Finished 

“ 

Girard Ave. ond 30th St., PHILADELPHIA, PA.” 


We Ship on Approval 
without a cent deposit, prepay the a and allow 
Wo DAYS FREE TRIAL on every bicycle. IT ONLY 

COSTS one cent to learn our unheard of prices and 


marvelous offers on highest je 1911 
FACTORY PRICES 
one atany price until you write for our new large Art 
fm Catalog and learn our wonder /ul proposition on the first 


sample bicycle going to your town. 
money exhibiting and sel 
our bicycles. We Sell cheaper than any other factory. 
TIRES 
repairs and sundries at Aal/ usual prices. 


POPULAR MECHANICS ADVERTISING SECTION 


Would You Pay $850 
For 3 Automobiles? 


We believe there are scores of readers of Popu- 
lar Mechanics who are ready to buy a car that 
suits them. The New Invincible Schacht can 
be changed into 3 cars in five minutes’ time— 
a racy little Runabout, a Family Car, and a 
Light Delivery Car—(a big money-maker for the 
man who will go into the light delivery business). 


Immediate Deliveries. , Ask for Particulars. 


SCHACHT MOTOR CAR CO. 


2702 Spring Grove Ave., CINCINNATI, OHIO 


$475.00 up, A. B. C. Automobiles 


The cheapest high grade 
car in America, 2 or 4 
Cylinders Surreys, Run- 
abouts and Delivery 
Wagons, 18 or 30 H. P., 
Solid or PneumaticTires. 
Write for FREE Catalog. 


A. B. C. MOTOR VEHICLE MFG. CO., 3932 Morgan, St. Louis 


We get the following hot one in a cable dispatch from 
London. A balloon, owing to a valve jamming, “dropped 
so rapidly that it overtook the ballast which had been 
thrown out and the sand struck the faces of the balloon- 
ists, giving the impression of an upward sandstorm.” 
Can you imagine a party of balloonists falling, perhaps 
to death, observing this sand phenomenon and saying, 
a, Jove, that’s very remarkable.”—Chicago Evening 

ost. 


MOTORCYCLISTS 
The S-C-R-E-A-M Motorcycle Whistle 
attached to your exhaust pipe wil! 
surely S-C-R-E-A-M riding slow or 
fast; fits any machine; simply mention 
» model. $3.50. By mail 10c extra. 
S-C-R-E-A-M SALES COMPANY 
2127 Michigan Ave. CHICAGO, ILL. 


Make a Motorcycle of Your Bike 


at small cost, by using our Attac!- 
able Outfit. It fits any bicycle. Send 
stamp for catalog. Send 15 cents 
for ‘“The Motorcycle Manual.” It 
treats of motorcycles; how toget more 
power, etc. 


SHAW MFG. CO., Dept. B, Galesburg, Kan. 


The Two Speed 
MOTORCYCLE 


The only guaranteed mo- 
torcycle of its kind. Get our 
Agency Proposition “P.” 
N. S. U. MOTOR CO. 
206 W. 76th St., New York City 


Please Mention Popular Mechanics 


4 
Agents’ Price. One 
J merican Motorcycle C 57 Wells St., cago, 
| 
| 
| 
MEAD CYCLE CO. Dept. r 108 CHICAGO 
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In the F. A. M. Reliability Run 


EXCELSIOR QUALITY 


ESTABLISHED 1876. MEMBERS M. M. A. 


The Accomplishment That Counts 


CHICAGO TO INDIANAPoLIs 13 Excelsior Auto-Cycles 


started and 12 finished, 11 with perfect scores. One man was put out by a 
fall that wrecked his front wheel and the other was delayed by tire trouble. 


In the elimination test for the Examiner Cup, the Excelsior Team covered 
1,500 miles without a moment’s delay or a motor adjustment, thus again proving 


Singles and Twins, Battery and Magneto Ignition, $225 to $310 | 


EXCELSIOR SUPPLY CO. Randolph Street Bridge 
CHICAGO, ILL. 
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DOGS AS MOTOR FIENDS—tThe up-to-date dog is 
a regular automobile fiend, and the faster the car goes 


the wilder the light in his eyes. New York City has 
developed some true automobile sports among its high- 
bred dogs. One of these is an English bulldog whose 
mistress drives her own car. The pair can be seen al- KNOW YOUR 
mosi any day setting a fine pace on Riverside Drive or 
in Westchester County. So long as the car is going at 
a merry clip, the dog sits erect, every hair bristling, eyes MOTORCYCLE 
Write today for a FREE 
Copy of a New $1.50 Maga- 
GEER MOTORCYCLES zine, full of tainatiusate 
We Have the Finest Line in the Country “4 : 
H.P. Green Fgg......-.+. $225.00 ful to Motorcyclists. 
H.P. Bluebird ............ 90000 
2% H.P. Model 15000 
- Discount to Dealers 
Used 
Send for Catalog Immediate Deliveries 
HARRY R. GEER CO., 888 McLaren Ave., ST. LOUIS, MO. 
Largest Metoreyele Dealers in America 


THOR MOTORCYCLES 


Have won every important Endurance Contest held during 
the season, demonstrating their superior 
en 


_ iY urance qualities in a decisive manner. 
4, 


\ i ¥ Thor Quality and Workmanship is the key 
note of this reliability. 
SA Immediate deliveries of 1911 models. 

Write for our Agency proposition. 


AURORA AUTOMATIC MACHINERY COMPANY 
Thor Building, CHICAGO, ILLINOIS 


1911 ~ Send for 
Models ig Our New 
\F SY, 
| 
g, “Che 
Magazing 
| 
| 
: 
| 
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By our system of giving 

‘ New York wholesale 

prices and paying the freight on most of the 
goods we sell Kuo save you 30 to 40 per cent. 
on every purch ase. 


Bear in mind that we supply everything needed 
about the home, farm or factory. After you once have 
our catalogue of 75,000 articles, you n not go out of 
the house to buy most of the articles you need. 

Our goods are all reliable and we guarantee satisfaction 
or money back, 

Our customers are all over the world. They are satis- 
fied because we give a square deal and save them money. 
We want their trade not only for to-day, but newt year, and 
for years to come. 

We have been in business since 1816 and a great many 
of our customers have been buying from us for a generation. 
Doesn't that record invite your confidence and your trade? 


Get our catalogue and send us a trial order. We know 
that the quality, the low prices, and the Free Delivery will 
hold you as a customer ever after. 

If it’s Sugar you want or Harness—Clothing or Tools 
—we can supply you. 

gust drop a postal card for the catalogue—it’s free—you 
ought not to be without it. 


WHITE, VAN GLAHN & CO., 30 Barclay St. 
NEW YORK CITY 


J.J. FRISBEE AT MINEOLA 


Facts—Not Theories 


The engine to buy for your aeroplane is the 
one that has made good for other aviators. 


The Elbridge Featherweight 


has figured in more successful amateur flights during the 
past few months than all others combined. 

Every day adds to the list of successful amateur aviators 
who use this wonderful motor. 

Your chances of flying are pretty slim unless you have 
the proper engine. If you want to know about the one 
that always makes good, write us. 


Elbridge Engine Co., 


Grow Mushrooms 


For Big and Quick Profits 
Small Capital to Start. A Safe Business. 


i am the largest grower in America. Ten years’ exper- 
ience enables me to give practical instruction in the busi- 
ness worth many dollars to you. 


No matter what your occupation is or where you are 
located, here is an opportunity to acquire a thorough 
knowledge of this paying business. 


Send for Free Book giving particulars and information, 
how to start, cost, etc. Address 


JACKSON MUSHROOM FARM 


5912 N. Western Avenue, CHICAGO, ILL. 


bright. But when his mistress goes shopping and stops 
before markets and stores on the upper west side, his 
dogship crouches down in the tonneau and whimpers to 
be off again. 

Another car which attracts attention on the Drive gen- 
erally carries a stout, rather handsome woman and three 
fine dogs. A bull terrier sits erect beside the chauffeur, 
a fine collie crouches at the feet of the woman, while 

curled up in the folds of the dropped top of the car is a 
bright-eyed Pomeranian. The spaniels remain lap-dogs 


Have You a Shop Standard in Power 
Transmission Machinery? 


You should have—Mr. Manufacturer, as saves time, trouble, 
money in any power-using er 
It embraces everything for e 
e ge Line mechanical transmission of 
power; the split feature; interchangeability wherever possible 
—it eliminates friction, adds toservice. Write us describing 
your equipment. Copy of **The Dodge Idea” Free. 


DODGE MFG. COMPANY, Station L 25, MISHAWAKA, IND. 
200 Branch Stores—Dealers Everywhere 


4 30 Days 
Have Running Water BEE 


On Your Place 


ever you like—Bath, Laundry, Toilet, 

pstairs and down, Barns, 
orce enough for fire pro- Book 

tection. Air pressure 

at all times by our patent pum 

So simple anyone can insta 4 

Every detail worked out for =—4- 

your individual needs by expert 

engineers without charge. Com- | 

plete specifications furnished. 


Burton WaterWorks = 


received only medal ever awarded 50.00 UP. 

a water supply system—proof of Lasts a Lifetime. 
its superiority. Best constructed tank on market. Soldon 30 boys’ 
Free Trial. Correspondence with Villages. Towns, Public 
stitutions as well as farms, sane. country houses apeicred 
Write for tastinngay of satisfied users near you and booklet, 
“‘An Interesting Tale Told.” 


C. A. Burton Water Supply Co., 26 West 7th. St., Kansas City, Mo. 
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Pay as Youare Able 


Send a pee now for your free 
copy of Woolf’s Inc. magnificent new 


Encyclopeedia of Fashions, which fully 
illustrates and describes hundreds of 
the very latest styles in men’s 
and women’s apparel. Shows 
exactly what the best dressed people 
are wearing. Shows you how to 


Be Well Dressed 


With one-half year to pay. Because of 
the enormcus volume of our business, we 
guarantee to supply you on credit with 
better garments at a lower price than is 
asked by any strictly cash establishment. 

We are the oldest and largest credit mail 
order establishmentin the world—the origi- 
nators of the time-payment-by-mail plan. 
Write for your free copy ot this great k 
to-day. Select whatever you want from the 
many magnificent bargains; you need - 


Send No Money 


Remember, satisfaction is teed. You 
don’t have $e give any security, and we charge 
you no interest. Nobody will know you are buying on 


credit. Every transaction is 
Here is just one example | strictly ween 


confidential, bet 
among hundreds of the re- | you and us. Think of the great 
markabte bargains offered convenience of having 

y us: 


This hand tafl . strictly 

|Cne-Half Year to Pay 

lored in the most approved and | for your purchases and getting the 

thorough! -to~ finest, most splendidly tailored gar- 

manner, priced at eedingly 
low. A Postal request for Book 450 

Other Models up to $27.50 | will bring this Encyclopedia of 

One- Half Year to Pay | Fashions free and postpaid by 
eturn mail. Write now. 

WOOLF’S INCORPORATED 
Dept. 701, Douglas Park Station, CHICAGO, U. S&S. A. 
Caution :-—We have no agents or local representatives. 


even when motoring, and rarely take enough interest in 
the sport to raise a languid head from the lap of an 
owner, while a terrier will sit erect, fairly sniffing the 
air and revelling in the speed. An aristocratic bulldog, 
whose mistress lives on West End avenue, knows the 
notes of her motor horn, and at the first “toot’’ dashes 
madly to the window, raises a shade with his broad_nose 
and barks with delight at the prospect of a ride.—Cleve- 
land Plain Dealer. 

For some time to come, however, the popular way of 
crossing the Alps will be by means of the tunnel under 
them.—Chicago News. 


YOUR IDEAS MAY BRING 
YOU A FORTUNE! 


H. ELLIS CHANDLEE & CO. 


55 Bornot Building, WASHINGTON, D.C. 
See page 119 


WORK AT HOME 


Weaving Rugs and 
NO EXPERIENCE NEEDED 


$4 a Day 


EASILY MADE 
Westart men and women in a prof- 
itable business on a sma!) invest- 
Ment. Write quick for prices and Loom Book, 


REED MFG. CO. 
Box 27, SPRINGFIELD, OHIO 


Three Years to Pay 


For the Splendid 


MEISTER 
PIANO 


30 Days’ Free Trial 
In Your Own Home 
No Cash Payments down. No Interest. No Extras, 


We Pay the Freigh 


Handsome Stool and Scarf Free 


$1aWeek $5a Month 


Just to prove to you the splendid worth of this MEIS- 
TER piano, let us send it to you on thirty days’ free 
trial. It won't cost you a penny ora momentof bother, 
First, send for our beautifully illustrated MEISTER 
catalog and see how the Meister is made and the ma- 
terials used in its construction. Read therein the tes- 
timony of delighted owners. Select the style you like 
and send in your order. We'll de the rest. The piano 
will be shipped to you promptly, freight prepaid, no 
matter where you live. Try it a month at our expense. 
You will be under no obligation until you decide to 
buy. Then you may take full advantage of our easy 
payment plan, which makes it easy for any man of 
modest income to own this famous instrument, If 
you don’t find it_to be precisely as we have repre- 
sented—then we'll take it back after the month's free 
trial and it hasn't cost you a cent. 

SOLD DIRECT FROM FACTORY TO YOU — We 
deal only with the people direct and sell more pianos 
than any other firm in the world. We are sole makers 
of tbe MEISTER piano. It is produced in our own 
magnificently equipped factories and sold direct from 
the factory to you minus the usual profits of jobber, 
retailer and special salesman. There is only one small 
profit, and that is ours. We were obliged to secure 
extra factory facilities this year because of an enor- 
mously increased demand, and we are doing the finest 
work in the history of piano making. 


WE WILL SEND THIS PIANO TO ANY HOME 
IN AMERICA ON THIRTY DAYS’ FREE TRIAL, or 
any one of our other four styles, some of which are 
very elaborate and beautiful. Send for the catalog 
today. A post card will bring it. 


THE MEISTER PIANO CO. 


Rothschild & Company, Sole Owners 
State, Van Buren and Wabash Ave., Dept. 16B, Chicago, Mil. 
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Floors 
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CIVIL ENGINEER 


Would You Pay $2 a Month 
for a Better Salary? 


—fora chance to show what you’re 
REALLY WORTH. Would you 
pay $2 a month for the difference 
between failure and real achievement, 
between a common job and a BIG 
SUCCESS ? 


Then Sign the Coupon 


on this page—sign it without obligating yourself to 
spend one penny—and let us send you a work that 
will give you that vitally important knowledge 
of practical affairs that COMMANDS a good salary 
wherever you are; a work that every railroad em- 
ployee, every man, in the engineering and construe- 
tion departments of every industrial ente 

every foreman, and superintendent in 

faetory, should carefully read and study. 


The Cyclopedia of Civil Engineering 


is r.et a collection of theories, but the actual, crystal- 
ized, tried and tested experience of the greatest rail- 
road and industrial engineers. It is neta dictionary 
of disjointed facts, mot a dry and technical work, but 
a clear and simple exposition of every phase of 
practical engineering. For these eight volumes 
teach the handling of men as well as the strength of 
stone and steel ; they describe modern feats of irriga- 
tion as well as the building of mills and factories ; the 
latest triumphs of cement and concrete construction 
as well as the laying of tracks of steel over mountain 
and plain. These eight meaty volumes are hand- 
somely bound in half Morocco and contain 3908 
pages, with over 3000 illustrations, folding maps, 
diagrams, etc. 

We want you to at least SEE these books. We 
want YOU to judge their worth. We want to send 
them to you at OUR risk, for you to examine at your 
leisure, and then if you don't believe them to be 
ACTUALLY WORTH TWICE THE INTRODUC- 
TORY PRICE WE ASK, if you don't believe them 
to be worth to YOU IN COLD DOLLARS AND CENTS 
TWELVE TIMES §2.00 a month, then simply send 
them back within five days at OUR expense AND 
—S WON'T COST YOU ONE 

For a short time we will include as a monthly sup- 
fo, for one year, the TECHNICAL WORLD 

AGAZINE. This isa regular $1.50 monthly, full 
of Twentieth Century Scientific Facts, written in 
popular form, 


American School of Correspondence 


CHICAGO, U. S. A. 


EMPLOYER 


Please Mention Popular Mechanics 


Lighting 


Systems 


A Complete Lighting 
System for Homes, 
Stores, Churches, etc. 


Ann Arbor Lighting Systems are brighter than 
gas, steadier and clearer than electric light, 
and cost about one-tenth as much to operate. 
Each —, gives 300 to 500 candle power for 
§ cent per hour. Fuel is gasoline; 
perfectly safe. Our new inverted fixtures are 
the latest things in gasoline lights. 
Price $10 up, according to number of lamps 
desired. We make inverted arcs especially 
use in stores, halls, factories, etc. 


We Want Agents 


who will push our line. Special terms to those 
who write early. Catalog and prices on request. 


SUPERIOR MFG. CO. 
294 Second St., Ann Arbor, Mich. 


NULITE Gasoline Table Lamp 


A beautiful lamp for homes, hotels, offices, stores, 
banks, cafes. Portable, safe; can be turned up-ide 
down or rolled on the floor without danger or affecting 
the light. 300 c.p. of soft, brilliant light, ec per hour. 
Also 200 different styles of lamps and systems. 

— We want town, county and traveling sales 
men. Best proposition ever offered. Selis everywhere. 

WRITE FOR SPECIAL OFFER. 


CHICAGO SOLAR LIGHT CO. 
222 S. Jefferson St. CHICAGO 


THE HABIT OF HURRY—‘“My attention~was re- 
cently called to an article,” observed the retired pro- 
fessor, “‘ in which the writer rebuked us individually and 
as a nation for our lack of manners due ‘to the hurry 
habit. He classed this habit among the’ bad, senseless, 
inexcusable habits; and I fully agree with him.:/ Watch 
a crowd anywhere, pitching off trains and boats or surging 
onto them, fighting for first places, going upstairs or 
down; squirming and elbowing to get through a gateway 
or an open door, and if you were to inquire, not one man 
Jack or woman Marie could tell you why he or she was 
on the dead jump. 


CLASS PINS 


FOR COLLEGE, SCHOOL, SOCIETY OR LODGE 


Either style with any three letters and figure® 

one or two colors of enamel. Sterling Silver, 
250 each, $2.50 doz.; Silver Piate, 100 each, $1.00 doz, 
Catalog free. Special designs made for any School \\ 
or Soc'ety, at attractive prices. Send idea for estimate. ¥ 
BASTIAN BROS. CO., Dept. 487 ROCHESTER, N. ¥. 


No Better Christmas 
Present for $1.50 


than a year’s subscription to 


Popular Mechanics Magazine 


containing nearly 4000 illustrations 
and 2000 pages of reading matter. 
Much of it Interests Everybody. 
Most of it Interests Anybody. 
All of it Interests Somebody. 
Order through your newsdealer or address the 
publishers, POPULAR MECHANICS, CHICAGO 


: 
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AMERICAN SCHOOL OF CORRESPONDENCE: P. M. 12-10 
Please send set of Cyclopedia of Civil Engineeri:.g for 5 days’ FREE) 
xamination, also Technical World for 1 year. I will send 
within 5 days and $2 a month until I have paid $24.00, otherwise I 
will notify you and hold the books subject to your order. Title 
ino. to pass until fully paid. ™ 
ADDRESS . 
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This $19 Combination Draughting 
and Library or Office Table for 


A special introductory price $ 19° 


for the balance of the year 
only. Most convenient and 
practical Combination Table 
ever offered. Drawing Board 
is kept in the 
top of the 
drawer, leav- 
ing room for 
Tray and 
material beneath. 
Drawer is supported 
by extension slides to 
prevent sagging. Made 
of oak, handsomely 
finished in golden oak, 
rubbed an polished. 
Table top 28x38, Draw- 
ing board 22x30. 


ture on Our 
Line of Draughting Room Furniture. 


THE FRITZ MFG. CO. 
99 Alabama Street, GRAND RAPIDS, MICH. 


Earn Your Spending Money 


Boys and Young Men make from $3.50 to $20 a week, 
depending on the time they put in. 
Be Inde ndent Have a business of your 

pe * own. Do printing for your 
friends and business acquaintances. §5 to §25 will start 
you in this money making undertaking. Give us your 
name and address. We will mail you free a book of our 
Printing Presses and material with i how to set 

A. C. GIBSON CO., Inc. 

Cor. Washington and N. Division Sts., BUFFALO, N. Y. 


“The average male being will consult his watch, bound 
across the lawn, run like mad for a car, hire a cab to 
break the speed law driving to a ferry, dash into his 
office as if he had done 100 yards in ten seconds, remove 
his hat and overcoat, open his desk, pull out a slide, cock 
his feet on it, light a cigar and wonder what he’s going 
to do next. 

“The average female being will bore through a fringe 
of shoppers nine deep to forge to a bargain counter, and 


TRY IT FREF 


attachments. Takes rust off tools an 

sharpens them 25 times faster than sand- 
Stone. 8 times as efficientasemery. Docs 
not draw temper. High speed and easy 
running. _— for free trial. Positively 
no money down. Send postal for free 
booklet today. 

HARMAN SUPPLY CO. 


160 Harrison St. Dept. 1199, Chicago 


= 
( 


H. ELLIS CHANDLEE & CoO. 


Gasolene Fagine 
All moving parts made of 
metal. It actually works. 
Learn the principle, valve Magneto Mode 
timing, ete., right on the Metal parts 
models. The plugs actually flash 


Be a Chauffeur 
and Repairman 


AND MAKE MONEY 
A. C. WALKER, of Vandalia, Ill., now runs a repair shop, 
owns his own car which he rents—he is making money— 
you can do as well. May we show you his letter? May 
we show letters from hundreds of others? May we show 


you letters from people like Chas. Duryea and Barney 
Oldfield, who endorse our system. ve 
THERE ARE 


We positively make no 
5 Reasons Why 


statements or claims 
you ought to take this 


that we cannot prove. 


There is course just 
no other as quick as 
system in you possibly 
the world can. 
likeit. Cost 


thousands of 
dollars to pro- 
duce and fifteen 
of experience, 

y aman who orig- 
inated the first Auto 
Supply Co. in America. We 
— ow ou letters from 

hundreds adahes if you will 
but send for our free catalog. 


MANY YOUNG MEN GOT THEIR 
START RIGHT HERE—WITH 


Dyke’s Home Study Course 
of Auto Engineering 


which consists of 24 Instruction Rooks, 34 Charts 
and 3 Working Models,all sent to you at one time. 
This course teaches you the principle and 


cunstruction, and how to operate and repair Auto- 
mobiles and Gasoline Engines of all types. You 
will understand Aeroplane Engines as well as 
the Auto Engine—t is complete. 

The working models enable you to get the ac- 
tual practical, in fact with our models it 1s possible 


to learn more and quicker than with the real parts. 
NOTE—We are now making a special price 
for complete course, only $10—with working 
models included FREE. Better 
We send the course on 

lose a cent, SEND FOR FREE now, 


n't 


55 Bornot Building, WASHINGTON, D. C. 
See page 119 


Remoh Gems 


NSS WINNS Looks like n diamond—wears like a dia- 


guaranteed forever— 
stands filing and firelike adiamond—has 
no paste, foil or artificial backing. Set 
B only in solid gold mountings. 1-20th the 
cost of diamonds. A marve recon- 
structed gem. Notan imitation. Guar- 
anteed to contain no glass. Sent on ap- 


Fill in this Blank—and Mail Today 
Dyke’s Correspondence School of Motoring 


| 3947 PM Washington Blvd., St. Louis, Mo. 


Kindly send me a Catalogue at once by mail FREE, in plain wrapper. 


Cross Out the Profession You Prefer 


O / want to be a Chauffeur O Repairman O Salesman 


O Agent. Salesman, Repairman for Gasoline Engine for 
Stationary and Boat Work, 


| O 1 intend buying a car O 1 own a car 


A. L. Dyke originated the first Aute Supply Company in America. 
See our other ad. on page 32 this issue _]| 


| 
FREE 

| 
te. 
igh, 
for 

NOTE 
Page 32 
YOUR IDEAS MAY BRING 
O | hin 
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NEW INVENTION 


NO MORE WASH DAY! 
New Method of Cleaning Clothes 


Cleans Family Wash in 30 to 50 Minutes — 
Woman’s Hardest Work Made Easy — 
No Rubbing, No Motors, 
No Chemicals 


Not a Washing Machine 


DOES IN ONE OPERATION THE WORK OF WASH BOARD, 


WASHING MACHINE AND WASH BOILER 
SEE HOW SIMPLE DIFFERENT. EASY. Put on 
any stove —add_ water, then 
soap, then clothes—move knob occasionally. In 5 to 8 min- 
utes first batch clean—next batch same way, same water—in 
30 to 50 minutes family wash clean. 
No labor, no injury to clothes. - 
Cleans woolens, flannels, blank- 
ets, or colored clothes, as well as 
white goods, finest laces, curtains, 
bed clothes. Saves time, fuel, labor. 
EASY WAY in 30 to 50 miautes 
cleans washing which before took 
entire day. All metal, strong, 
durable, sanitary, light in weight. 
Easily used, cleaned, handled — 
always ready. Child or weakly 
woman can use it. Saves wash- 
day drudgery. 


Users Praise “Easy Way” 
J. McGee, Tenn., writes:—“One 
young lady ‘cleaned day’s washing 
in one hour with Easy Way—an- 
other in 45 minutes.”’ Mrs.T. Bullen, 
writes: washed bed- 
ding, gk uilts, curtains, etc., 
out rubbing.’’ Lauretta 
Mitchell, O., writes:—“Done a bi 
washing in 4 minutes — sold 
already*" D. Poppleton, N. Y.:—‘‘Gives perfect satisfac- 
tion ashed bed quilts, greasy overalls and fine clothes. 
Greatest thing on earth.”” F. E. Post, Ga., writes:— 


“TW@ WEEKS’ WASEING IN 45 MINUTES. 


Clothes cleaned without wating, ¢ H. Barrett, Ark., after 
ordering 38 Easy wan on —‘You have the grandest inven- 
tion I ever heard of. Myers, Ga., says:—‘‘Find check 
for 12 Easy Ways. Greatest invention to wemgqpeet, for- 
ever abolishing miserable washday. Sells itse 


AGENTS GETTING RICH 


R. O. Cowan, N. Y., placed 13 in 6 hours—(profit nee. 
Mrs. J. Brown sold 10 in ‘ft: $30.00). KS 

O., writes: ‘Made 7 calls, sold 5 one day'’—( profit 00). 
H. Lattimore, Pa., writes: “Sold 4 this morning. Never yet 
turned down.” A. G. Witt, Pa.: “Received Easy Way yester- 
day; sold 4 today—not out for orders.” Mrs. Gerrish, Mont., 

ordered sample, then 1 dozen, then 100—(profit over $300.00). 
Just made one shipment 1,000 Easy Ways. fe Russian agent. 
N. Boucher, Mass., orders 5 more. — body wants 
one, best business I ever had.’ Vernitt oe sold 8 in 
one day—(profit $24.00). So it — A Money Landslide. 


FREE SAMPLE TO ACTIVE AGENTS 


We want managers, agents, men or women, home or trav- 
eling, all or part time, to show, take orders and appoint 
agents. Easy Way new article, not worked to death. Best 
seller out. Every + wants one. People glad to see it 
demonstrated; buy without being asked, and throw away 
costly washing machines to use it. Only 2 sales a day means 
$36.00 a week profit. Price only $6.00. Ready for use. Sent 
anywhere. Not sold in stores. der one for your own 
use. YOUR MONEY REFUNDED IF NOT SATISFAC- 
TORY. Send for Free Sample offer, special agents’ propo- 
sition, etc. Costs nothing to investigate. Send name and 
address anyway for full description. rite today. 


HARRISON MFG. CO., 1559 Harrison Bidg., Cincinnati, Ohio 
Please Mention Popular Mechanics 


How Did That 
“Cheap” Engine Work? 


Now that the season is drawing to a close, may we ask you 
to look back over the past season and review some of those 
engine troubles you had? 


You have probably disc overed by this time that there is no 
teal economy ina cheap” engine. The money you save 
in first cost goes twice and three times again into repairs, 
to say nothing of time lost—worry and annoyance. 

Why not forget the past and get in line this fall for the 
right kind of a start next season? 


You will pay more at the outset for a Scripps Motor than 
for the cheaper kinds, but the transaction ends there. 
Nothing but smooth sailing and satisfactory engine service 
throughout the entire season. 

Watch our advertisements in this paper; they will tell of 
actual experiences by owners of Scripps. engines. Write 
today for full description of new 1911 Scripps models, from 
4 to 100 HP; 1 to 6 cylinders. 


SCRIPPS MOTOR COMPANY 


650 Lincoln Avenue DETROIT, MICH. 


after she’s arrived she’ll calmly put down her purse and 
parasol, finger the goods for fifteen minutes, ask questions 
concerning the prices—past, present and future—and 
move off leisurely without buying so much as a spool of 
thread.’’—Providence Journal. 


This $20 Morris Chair, $8.75 


This splendid piece of the famous Come-Packt 
Furniture (Quarter Sawn White Oak) shipped 
in sections, any finish, for $8.76, cushions free. 
Money back any time you say so. 
Order today for Xmas or write for 
free catalog of 200 other bargains in 


Mission and Bungalow Furniture, 
direct from our factory to you. 


COME-PACKT FURNITURE CO., 1201 Edwin St., Ann Arbor, Mich. 


Holtzer-Cabot Small Motors 


have been developed 
to meet almost every 
requirement, and are 
largely used in all cases 
where especially diffi- 
cult conditions are met. 


Weecean solve your 
Motor Problems 


because of our long experience in 
this work, because of our large 
variety of types, and because of 
our flexible and efficient organiza- 


1-6 H. P. A. C. Motor tion. Write today. 


THE HOLTZER-CABOT ELEC. COMPANY 
BOSTON Small Motor Specialists CHICAGO 


| 
— 
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every home through 


smallest cost. 


The Peerless furnishes hot water 
every day in the year. If your heat- 
ing plant is out of commission— 
light the gas and have an un- 
limited supply of pure, fresh 
hot water, in just two minutes. 


| Pure, Fresh Hot Water 
All You Want When Wanted 


Hot Water in your old-fashioned kitchen boiler, stale and ever 7 
accumulating sediment in the bottom is like astagnant pond in 
the summer time—a fine breeding place for all sorts of deadly 
diseases. Hot water as it flows from a Peerless Water Heater 
where it is heated in the only sensible, sanitary, hygienic way 
—while flowing under pressure—is fresh and pure, full of 
snap and sparkle—you can drink it, or cook with it in perfect 
safety. Hot water in unlimited quantities—all you want 
whenever you want it—is a luxury now made possible for 


The Peerless Water Heater 


It has amply demonstrated its ability to furnish the largest 
quantity of hot water in the least possible time and at the very 
Thousands have been in use for more than 
fifteen years giving perfect satisfaction. 


The Peerless is very simple in construction having only three parts— 
disk, burner, shell and circulatory tube. 
gasoline connections. It can be connected to the gas and water pipes in 
any home—old or new—city, or country. 


Write For Our FREE Peerless Book 


From cover to cover it abounds in the most up-to-date, 20th Century, sani- 
tary and hygienic water heating ideas. Write for this booklet to-day. 


It's Yours For The Asking 


PEERLESS HEATER CO., Chicago 


It has furnace, range, gas and 


The Pilot Flame, burning from 2-3 
to 4-5 less gas than any other water 
heater, will keep 40 gallons at a 
temperature of 140 degrees all 
day long— and at a cost of less 
than half a cent an hour. 


TONS OF DIAMONDS—As with all precious metals 
and stones, the unit of weight usually employed in regard 
to diamonds is the carat, of which 151% go to make up 
a single ounce, Trov. To think of sacks of diamonds by 
the ton staggers the imagination; indeed the output of 
one of the greatest diamond-mines in Kimberley, South 
Africa, from which center practically all diamonds come, 
is not more than half a ten annually. Recent statistics 
giving the output of the Kimberley mines and river dig- 
gings for the past three years, place it at 8,200,000 
carats, nearly a ton and three-quarters. The monetary 
value of these diamonds was alout $75,000,000 


BAR BENDERS 


For Concrete 


RITE FOR OUR 
BENDING TOOL 
CATALOGUE. 


Wallace Supply Co. 


THE LATEST SCIENTIFIC DISCOVERY 


Bright, sparkling, beautiful. For brilli 

they equal the genuine, standing all test an 

<P. experis. One twentieth the expense. 
-=y free with privilege of examination, 
For particulars, prices, etc., address 


THE R. GREGG MPG. & IMPT. CO, 
Dept. H, 517 Jackson Bivd., Chicago, Hl, 


NEW INVENTIONS 


Spark Gas Lighter, cheaper than matches 
Vacuum Cleaner, cheaper than brooms. In- 
candesceat Kerosene Mantle Lamy 


and best light knowr Some one of these three 
and often all three sell as quick as shown 
Send 2 ents for Sample Gas Lighter and re- 
ceive the best agency proposition ¢ 


AGENTS WANTED EVERYWHERE 


\U. S. A. LIGHTING CO. 


Box 15, Springfield, Mass. 


$ 50 is the means of saving money for any man. In fact 
ete , pays for itself ina short time, As a Xmas gift--there 


HLH 


4 
4 
4 


means of this little machine in 2 
Minutes make a blade keener than itever was 
Operation simple--Just put the blade in the 


holder and turn the handle. Handsomely 

nickled finish $1.50 = te. All dealers. 

you can't get one Waite us. An attractive 
oposition for age 


WERNER & C COMPANY, 318. South Canal Street, CHICAGO, ILL. 


E. C. MOORE & SON 


Makes It Unnecessary To Remove Collar Or Tie 
Finest grade Tan Rubber, steel spring rubber covered neck band fitting any size neck snugly, 


Absolutely Srotects your shirt, tie and collar from moisture and lather. 


Moore’s Spring Shaving Bib 
You need it to complete your shaving outfit. LADIES fully appreciate the protection of this rub- 
ber bib at their toilette—it keens powder or moisture off fine gowns while making final touches. 
Makes an ideal Christmas gift. Sent postpaid for $1. 


CO., 105 Broadway, Detroit, Mich. 


nstantly adjusted. 


Money refunded if not thoroughly satisfied. 


| 
| 
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DOES EXACTLY 
THE WORK OF 


O you know that home surroundings 
exert a wonderful influence on domestic 
happiness? You do? 

Do you know that every room in your home 
can be artistically and elegantly furnished at 
a price that is ridiculously low? You don’t? 
THEN you owe it to yourself—your family— 
to investigate this proposition. Not knowing 

means a direct loss in money to you and your 
family every time-you buy a piece of furniture. 


Double the Purchasing 
Power of Your Money 


HOW? By having the furniture shipped 
direct to you from the factory in the natural 
wood—or stained—and in assembled, easy-to- 
put-together sections, together with all the 
materials necessary to give it the proper finish. 

You ask: How does this method reduce 
the price? There are five reasons. 


FIRST. You pay but one profit only— 
the manufacturer’s profit. 


SECOND. You do not pay—but wait— 
space in this publication is mighty expensive. 
Why tell only part of the story? Our new 
Catalog No. 11 goes into detail anda POSTAL 
card will bringit toyou. It shows an extensive 
line of furniture for every room in the house, 


for Your Choice 
of these Beautiful 
Jeweled Scarf Pins 


This most remarkable offer is made just to in- 
troduce to you our Searf Pin novelties which are 
unsurpassed by anything, in their line, anywhere. 
Write today for our handsomely illustrated 
brochure which enables you to compare quali- 
Y: prices and designs and make your se- 
FAY ection with the same safety, with the 
é same complete satisfaction and the 
same certainty, that you are really se- 
curing the greatest Scarf Pin bargains 
you ever saw, as though you were able 
to visit our establishment personally, 


) Here are two of our remarkable 
Pin Values: 
No. 1800—A beautiful gold filled pin, same 


e 
size as illustrated, guaranteed 20 years, with 


handsome pear! grape setting. Ordinarily sold at 
{ retail for $3.00—our introductory Price only $1. 


2604—A and 
enamel! gold filled Shirt Waist Set, Illustration 
two-thirds actual size, guaranteed 2 
Usually sold at retail for $2.76—our 
"* price, only $1.00. 
Sent to any address, prepaid, 
upon receipt of price 
Wear it 30 days—then if either you or your 
friends do not declare it the greatest bareain in 
reliable jewelry you have ever seen, return it 
Your Money Will Be Cheerfully Refunded. 
Established 1866. We are one of the oldest 
and the largest diamond, watch and jewelry 
house between New York and Chicago. 


M. J. Smit Company, 


216 Sth Ave., Pittsburgh, Pa, 


Refergece—Any beak fn 
Pittsburgh. 


club or office, each piece backed by a guaran- 
tee of satisfaction or your money refunded. 
Read it carefully and then you will know. 


Send that Postal Now—Right Now 


BROOKS MANUFACTURING COMPANY 


3712 Rust Ave., SAGINAW, MICH. 


Since the first diamond was discovered by the banks of 
the Vaal in 1867, up to the present, it is estimated that 
the total weight of diamonds extracted from the South- 
African mines is over 15 tons, of a market value of fully 
$500,000,000. If statistics of this sort can be depended 
on, only about 22 tons of diamonds have been mined all 
over the world until within the past year or two. 

People have such a habit of crowding around a broken- 
fone automobile as if they were glad of it.—Caicago 
News. 


An Automobile at Cost of Horse and Harness 


Our New Plan shows how an engine can be attached to 
propel ordinary horse drawn vehicle. Very simple. Plan 
contains number of full page reproductions of original 
dmawings. Price of complete plan including engine cata- 
log, auto-literature, etc. $1.00. Send references with your 
order. We want demonstrator agents everywhere. 


COMFORT-CAR, 16 M State St., Detroit, Mich. 


Solar—The Quality Lamp 


is used on 80 per cent of the quality cars made in America. 

It’s used because it’s the one reliable, dependable lamp—the 
only lamp that for service and beauty would not cheapen 
the car itself. 

You can have Solars, too, if you'll insist on them when you buy 
your car. “If you don’t use a Solar we both lose.” 


BADGER BRASS MFG. COMPANY 
Kenosha, Wis. (38) New Yosk City 


DIAMONDS. 


at 1/40 the cost--IN SOLID GOLD RINGS 
Stand acid test and expert examination, We 
guarantee them. See them first—then pay. 
Special Offer — 14k Tiffany ring I ct. $5.98. 
Gents ring 1 et. $6.98. 14k Stud 1 ct. $4 86. Sent 
C O.D. for inspection. Catalog FREE, shows 
full line. Patent ring gauge included, 10c. The 
Baroda Co., Dept. A5, Leland & Dover Sts., Chicago 


AM “4 | 
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Spend the Winter 


MEXICO 


THE SUNNY COUNTRY 


Leave snow and cold 
weather behind 


Attractive rates from all points during 
the winter months 


Information and descriptive literature 
mailed on request 


National Railways 
of Mexico 


FRANK L. MOE,G.W.A. W.H.RICHARDSON,C.A. 
1400 Amer. Trust Bldg. 616 Frisco Building 
Chicago, Ill. St. Louis, Mo. 


W. F. PATON, A.G.P.A. 
Mexico City 
Mexico 


Working on the principle of « pair of scissors, which 
it represents, is a new lead-pencil sharpener invented by 
a Californian. One lever ends in a tube to hold a pencil 
while the other is a knife blade that cuts the wood. 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 
THIS IS IN ADDITION to our usual rates for sach contrib- 
ated articles. 
Quality, not length counts. 
Checks will be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR OCTOBER, 1910 


First Prize—HARRY F. LOWE, Washington, D. C........ $10 
“Sawing Tubes at an Angle"’ 
Second Prize—R. H. sy Dorchester, 85 


A Paper Drinking Cup”’ 
EXTRA AWARD 


On _ account of there being five contributions this month, 
each of which deserved second prize, we have made an EXTRA 
AWARD of four additional second a4 s, as follows: 

F. Ww. GRANGER, Waterburs, Con 


“Outting Plugs for Filling Screw Heles 
HELGE R. CRAFTON, 85 
“Bending Wood” 
A. E. JOHNSON, SE $5 


“Trimming the Edges of Wall Paper”’ 

All accepted contributions to our departments, ‘““SHop 
Notes” and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the endof each month. 

Address, EDITOR POPULAR MECHANICS 

225 Washington St., Chicago 


Phoenix 


appearance and 


Style Quality 


Mufflers 


Afford the most complete pro- 
tection for throat,chest, back and 
neck, and add to any outdoor 
costume that touch of trim smart 


Real and Lasting 


. which well dressed people demand. 
\) Justa snap of the button in front and 
the muffler falls readily into place— 
covering every part of the collar and con- 


)| forming perfectly to the lines of the neck, 
=Shoulders and back without a wrinkle. 
(ar Made in collar sizes (same as linen 


collars) and all colors. Knitted 
various styles from the finest quality 
of silk-finished yarns. Sold at 50c each. 
Auto and full-dress mufflers at $1 to $5. 


Packed in dainty individual boxes 
most suitable for Christmas gifts. 


in 


Sold by all good dealers. If you cannot 
be readily supplied, write us enclosing price 
and stating collar size and color wanted. 


4 272 Broadway, MILWAUKEE 


Phoenix Knitting Works 
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TYPEWRITERS 


COMPETITORS “BE ATEN TO A FRAZZLE’ 
built Remington's, Smith's; $18-$25; 
others cheaper; 
write quick. 
REMARKABLE 


Excellent re- 
Underwood's, Oliver's, $33; 
guaranteed; sent on approval; supply limited, 
Consolidated Typewriter Exchange, 245 Broadway, 


TYPEWRITER BARGAINS, all makes, sold 
and rented anywhere, free trial given; our new fall illustrated 
eatalogue is now being mailed free; send for a copy. Peabody's 
Typewriter Mart, 264 Minot Bildg., opposite Postoffice, Boston, 
Mass 

OLIVER VISIBLE TYPEWRITER BARGAIN. 
tion, not a rebuilt machine. 
on approval and free trial. 
dale, Kansas. 


SMITH PREMIER TYPEWRITERS ordered sold, six No. 2 
Models, almost new; price $19.50 each. C. Lange, Trustee, 803 
Conover Bldg., Dayton, Ohio. 


CARBON PAPER AND RIBBONS—Buy direct from manu- 
facturer. Goods fresh from machine. Samples free. Armstrong, 
Franklin Pa. 


FIRST MONEY ORDER for Ten Dollars takes No. 2 Reming- 
ton two color typewriter. John L. Young, Canajoharie, N. Y. 
Creek St. 

TYPEWRITERS—Real Remingtons, $12 00; ‘aligraphs, $6.06 00; 
Hammoi: ds, Densmores, $10.00; Smith Premiers, $15.00; Olivers. 
Underwoods, $25.00. 15 days’ trial and year's guarantee. pas 
lem lem ‘Typewriter Exchange, Dept. 86, 217 West 125th St. N. » 


TYPEWRITERS—E very kind on the market, 


best bargain jou ever secured 
$6.1 00 up. Fletcher Typewriter Cc Co., 207 N. 7th St., St. Louis, Mo 


as | W ANT TO CORRE SPOND with persons who are about to buy 
a high-grade typewriter, and object to paying the high prices 
generally asked by manufacturers and dealers. Any make on ap- 
proval. Catalogue, bargain list and valuable information sent free. 
A. FE. Atchison, 4127 West 2Ist St.  Chicag 


Perfect condi- 
Does splendid writing. Could ship 
Charles P. Rickart, Route 5, Rose- 


write for 
Shipped anywhere on approval 


WIRELESS| 


SPECIAL OFFER—Our T. A. “phones "with ry plated 
diaphragms and sterling plated bobbins, 2800 ohms, complete, 
$8.75. Brandes, 111 Broadway, tx 

ENAMELED COPPER WIRE No. 30, 95c pound. E. C. Sup- 
ply House, Stevens Point, Wis. 

RENEW OLD DRY BATTERIES 
Wm. Paul, 640 E. Indiana Ave., 


“EDETRIC SUPPLY CO. ~ Communicate with home office, , same 
address; good ews for you. E. 8S. W. 


WIRELESS TELEGRAPHY AND ~ENGINERING ¢ taught jn a 
thorough and practical manner. Day and Eveni: g Classes, cor- 
respondence course for out of town students. International Wire- 
less School, 56 Fifth Ave., Chicago, _ Ii. 

“MAKING WIRELESS OUTFITS’’—A concise and simple ex- 
planation of the construction and use of simple and inexpensive 
wireless equipments, for sending and receiving up to 100 miles, 
giving full details and drawings of apparatus, diagrams of cir- 
cults and tables. By Newton Harrison, E. E. 12mo._ Price 25 
cents, postpaid. Popular Mechanics Book Dept., 225 Washington 
St., Chic ago. 


—Get wise, ise, instructions 
Phila. = Penna. 


MISCELLANEOUS 


Cc L ERKS, S, TINNERS, MAC HINIST, P AINTERS, Draftsmen, 
“Lay out;’’ your own letters and figure; our E-Z System book. 
Teaches you in thirty minutes, rot a_ stencil system. Price, 
$2.00 prepaid. Southwestern School of Letters, Waco, Texas. 


3,000 FORMULAS, RECIPES and trade secrets. Our 370 
page cloth bound volume only 40c prepaid. Satisfaction guar- 
anteed or money refunded. Special offer. Mention Popular Me- 
chanics and we will include free our complete $1.00 Instructions 
to Renew Old Dry Batteries. Weissgerber, 3453 N. Hamilton, 
Chicago. 


BU ILD YOUR OWN Storage Battery. Comrad Storage Bat- 
tery Parts are easily assembled by anyone. Has Steel Case. 
Heavy Hard Rubber Jar, best of Grids and Plates, Patented 
Vent and Non-corrosive binding posts. Absolutely guaranteed. 
Useful for Lighting and Ignition work as well as for Wireless 
Staticns. Quantity contracts solicited. Circular and prices on 
application. A. M. Supply Co., 225 Dearborn St., Chicago. 


MECHANICS, STUDENTS, MERCHANTS, CLERKS, Every- 
body. Does your memory sometimes fail you? Do you forget 
important things which you wish to remember? My bock “Don’t 
Forget It’’ will enable you to recall anything you wish to re- 
member. Over 100 pages. Cloth bound, 25 cents. Leather, 50 
cents. A. P. Morsley, P. 0 Box 172, Allentown, Pa. 


50c BRINGS 5 FORMU LAS and full instructions for metal- 
izing, mounting and coloring flowers, insects, etc., for jewelry. 
Easy home _work. Big profits. P Benson, Stewartville, Minn. 

CHICAGO ‘PENNANTS— Have contracted for 5, 000—best qual- 
ity felt—two sizes—7% inches wide, 18 inches long for 19. 6 
inches wide, 24 inches long for 29c—just the thing to decorate 
the rooni—hurry, if you want one—send stamps. L, 537 Mar- 
quette Building, Chicago, Til. 


BE YOUR OWN BOSS—Make $4 to $7 daily silvering mir- 
rors at home or traveli g~ Anyone can do the work in spare 
time. Write for free Booklet and sample. G. F. Redmond, 
Dept. 306, Boston, Mass. 


“MOVING PICTURE MACHINE 35c prepaid. Turns with crank. 
Extra pictures 5c. Bunch Mfg. Co., Marshall, Mo. 


PRACTICAL DIRECTIONS for building beautiful homes at 
small cost, and manufacturing wood fiber concrete lumber, of 
cement pulverized straw, corn cobs and saw dust. Price, fifty 
cents postpaid. Agents wanted. — _Peter DeLinde, Zion City, MW. 

MECHANICAL DRAWINGS, ~ Machine, Tool, Die and Fixture 
Designing. Estimates cheerfully furnished. Berkshire Engi- 
neering Co., Pittsfield, Mass. 


HUNDREDS OF BARGAINS. Magical Apparatus, Illusions, 
Mind Reading Acts, Spirit Shows, Escape Acts, Hypnotism. Big 
bargain sheets. Free. J, P. Harto, 705 So. Capitol Ave., Indi- 
anapolis, Ind. 


500 MONEY MAKING FORMULAS and Digest. 
monthly 100 Money Makers, one year for 25c. 
léc. Digest, Grand Rapids, Mich. 

ELGIN AND WALTHAM WATCHES, 
tion free. Hedick, Sinton, Texas. 

GOING TO BUILD? Then you need plans. 
ley, Architects & Engineers, Thorndike, Mass. 

CACHOO SNEEZE POWDER (blow a little in the air). 


Sample, 12c; dozen, 80c; hundred, $5 postpaid. Ewing's, 190 
Thatcher Place, Decatur, Ill. 


publishing 
Trial 6 months, 


15 Jewel, $7. Deserip- 


Warfield & Hind- 


TRANSFER PHOTOS to watch cases, chinaware, sofa pillows, 
etc. New process; very profitable. 25c brings full instructions 
P. Benson, Stewartville, Minn. 


FORMULAS My 368 page cloth bound volume, a large col- 
lection of money making recipes and trade secrets only 25 


av 
prepaid. Satisfaction guaranteed. H. C. Thurston, Terre Haute, 
Ind. 


ONE DOLLAR BRINGS FORMULAS for making Gold, stands 
all tests. Metalizing Flowers, Transferring ‘eee to watch dials, 
etc. Information. Box 856, Milbank, 8. 


500 SUCCESSFUL MONEY MAKING Formulas ~ and “Trade 
Secrets; book form; 25c. Order today. Globe N. Co., 1745 
L eavenworth, Omaha, Neb. 


~ CHI ANALYSES 


CHE MIC AL 
Chemist, Milburn, N. 

ANY FORMULA WANTED, 25c. My Leader Assortment of 
20, all guaranteed, 25ce. H. C. Bradford, 1206 Laurel St., Nash- 
ville, Tenn. 


DO IT YOURSELF. WHAT? Fix up your old worn out Stor 
age Battery. We can furnish Grids and Plates for any size 
and kind of Storage Battery now on the market. Write us for 
prices giving size of plates needed and make of Battery. A. M. 
Supply Co., 225 Dearborn $ St., Chicago. 


~ANY FORMULA, ._10c. Bogart, Northville, Mich, 
Company, 


~ FORMULAS for anything, 50c. Malalane 
Longfellow Ave., New Y York. 


TRICKS, JOKERS, , PUZZLES ILLUSIONS, Novelties, 3 Magic 
Pocket Trick Free. Illustrated Catalog included. Send 4c 
stamps. Magic Dept., 10-270 West 39th St., New York, 
FOUND—A HARMLESS FORMULA for removing ink from a!l 
goods. Receipt 25c. E. Holsinger, Charles City, 1 Ia. 
BIG MONEY MAKER. Formula book containing everything. 
ldc. Standard Sales Co., Summit, N. J. 


“PATENT SENSE AND NON-SENSE,” or 
Patents,”” compared. Free. 


. Guaranteed ~ Formulas. Dunnican, 


“Gocd and Bad 
Obed Billman, Clevelans, 


YOUR AD in Fifty Magazi es 3 months 5b eC cents per © word. 
A. } 8. Mankin & Co., Alexandria, Va 


_ RUB! BBER STAMP making outfits. 8. A. Brown, Buffalo, "3 Y. 


~ GUMMED LABELS, 2,000 for $1.00. 1 by 2 inches; mailed 
anywhere. 


Standard Label Co., 1305 Arch St., Phila. 


SEND FOR CIRCULAR describing our new Mail Order Pian. 
Box 2! 2 Scranton, Pa. 


$1,500.00 RHEUMATISM FORMULA, complete with direc- 
tions, 25c. G. E. Brasington, Druggist, Maiden Rock, Wis. 


GOLD FISH—CATALOGUE— ‘Proper Care,” free. 
Aquariums, _ Racine, Wis. 


__ Canaries, too. 
~MAYLON DETECTIVE E SERVICE. Absolutely reliable, cor 
respendence solicited. 859 Green. Salt Lake, 
27 GREAT HEALTH culture lessons, 25e. 
Schools, Lawrence, Mass. ‘ 
THREE THOUSAND FORMULAS—My 368 page volume of rec- 
ipes and trade secrets, cloth bound, only 40c prepaid. Worth 
dollars. Satisfaction guaranteed. Special—Mechavical Digest in- 


eluded 3 im nths if you return this ad. Wiley Sanderson, Ypsi- 
lanti, Mich. 


“MECHANIC’S GLUE’’—Strengest made. Mends everything. 
20c. ‘‘Magic Cleaner.”’ Removes paint, grease, gloss, etc 
leaving cloth like new. 25¢c. ““Solderine.”” Mends leaks in 
arything without heat. 20c. All to introduce, 50c. Prepaid. 
Book of recipes free. Webster Specialty Co., Chicago. — 


HONEY—PURE CLOVER; from the Apiaries of E. C. Pike, 
St. Charles, Tlinois. Send for full particulars and prepaid 
prices. Sample by mail, ten cents. 


FOUNTAIN PENS—Parker Perfect Gold Pointed; Special Holi- 
day Offer, $2.50, by mail. Mercantile Supply Company, 1231 N. 
Taylor Ave., St, Louis. 


BOYS—Free electric engine, steam engine, three foot telescope. 
Sell 24 packages postcards, 10c each. Dept. 17, E. Clarence 
Barnard, Roanoke? Va. 


SEND 10c for our perfume formula; a money maker. 
Novelty Co.. Box 436, Pottstown, Pa. 


LIQUID light formula, 25c. Zerbe, Sacramei.to, Penn. 


. Lawton 


“Health-Wealth’ 


Eureka 
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CROWN YOUR OWN TEETH—A gold finished shell. Price 10 
cents, 4 for a quarter. W. B. Fisher, 1809 Third Street, Har- 
asburg, Pa. 


COPIES, ORIGINAL FORMULA, library paste, 25c. J. H. 
Morgan, Racine, Wis. 


A HUSTLER ¢an make money. Get next Formula, 25c. 
Harold Cook, Kingston, Mass. 


RUBBER, STEEL and Pocket Stamps, Stencils, Seals, Plates, 
Catalog free. E. Taylor Co., Cleveland, Ohio. 


ANYBODY CAN MAKE GOOD CUTS with my simple zinc 
etching process: price, $1; specimens and particulars for stamp. 
’. M. Day, Box M, Windfall, Ina. 


BROTHER—Accidentally discovered roct will cure tobacco habit. 
Gladly send particulars. F. Stokes, Mohawk, Floriua. 


MOTION PICTURE MACHINES, Film Views, Magic Lanterns, 
Slides, and similar Wonders For Sale. Catalogue Free. We also 
Buy Magic Machines, Films, Slides, etc. Harbach & Co., 809 
Filbert St., Philadelphia, Pa. 


SEE WHAT I SAY under “Typewriters.” Atchison. 


HANDCUFFS, LEGIRONS, NIPPERS, etc., repairs, keys, hand- 


oate, $2. 50 pair up. Frank Widmayer, 2312 Broadway, New 
fork City. 


TOO LATE TO CLASSIFY 


SEE WHAT Is SAY under “Typewriters.” Atchison. 


SNAP IN RU BBER BELTING. Made for special purpose, is 
extra high grade but has one raw or open edge. We have several 
hundred feet of the following sizes all three ply. Width 6 inches. 
Cost per foot at factory 354ec, will sell at lic. 7 in., 37e—ITe. 
8 in, 42c—20c. in. 52ce—Zsc. 10 in. 61%e—25e. Send 
oe pay postage on sample. Anders-Van Hecke Co., Stevens Pott, 

Vis. 


SILVER MIRRORS AT HOME. $5.00 daily in spare time. We 
Process. 


teach world’s best known Frerich No studying necessary. 


Send 1l0c for booklet aod sample mirror. French Mirror Co., 
l’rovidence, R. L. 


BI PLANE GLIDER for sale only $50. Particulars, Ray Her- 
rington, 654 Mt. Prospect Ave., Newark, N. J. . 

MAKE MIRRORS AT HOME. Big profits with little outlay. 
One 18x36-in, mirror costs $2 to $5. You can silver*a glass this 
size for 20c. Send $1 in stamps or money order and we will 
send you explicit directions how to do it; also how to emboss, 
g:ind, foil, gold leaf, frost, chip and make imitation stained glass. 
How to transfer photos on glass, bore holes in glass and cut sky- 
lights. George L. Patterson & Co., Dept. 3, Brooksville, Ky 


STEAM AUTOMOBILE ENGINES, BOILERS; parts of Pres- 
cotts, Locomobiles, Mobiles, Stantons, or other steamers; for sale 
at reasonable prices. Send for list. State wants. E. L. Marshall, 
34 Vernon Ave., Lake View, N. J 


AD WRITING ART in Nutshell; tells how, quick and easy. 
One Dollar prepaid. C. E. Holley, Ad Man, Ypsilanti, Mich. 


INVENTORS: Get patents yourself; save $30; particulars for 
stamp. Box 565, Columbus, Ga. 


DECORATE YOUR “DEN” with 
“Art Gems,”’ etc. Send stamp for ilustration. Gordon Art Co., 
Dept. P., New York City. 


FOR CHANGING BLACK PRINTS to sepia, use Seplatone. 
One solution, simple to work. One package, sufficient for over a 
gross prints, by mail 50c. R. Gregory, Seattle, Wash. 


25 POSTCARDS COPIED from any photograph, $1.00; 50 for 
$1.50; 100 for $2.00; 500 for $7.50. Postpaid. H, E. Smith, Clin- 
ton, Illinois. 


EXCHANGE POSTALS. 350 guaranteed 1 names from 50 coun- 
tries only one dime. Eugene lee, Jordan, N A 


WE HAVE A FEW 2% H. P. Marine Engines we will sell at ° 
a bargain. Wheeler Engine Works, Bridgeport, Conn. 


INSTRUCTIONS BY LETTERS—LOGARITHMS for mechanics, 

: land surveys by the Torres System, $5; latitude, 50 cents; 
longitude, $2.50; Azimuth, $2.50; Lunar-Distances, $5. Cpt. 
Nielsen, Willets, Box 448, Cal. 


“Stage Beauty’ Posters, 


CIRCULAR DISTRIBUTORS: Sign Tackers Wanted. Burtt Co., 
Wollaston, Mass. 


50 BRAND NEW 2 Horsepower gasoline et en igines, es, $45.( 00 ) each. 
Gas Engines Bargain, 730 Clark St., Toledo, Ohio. 


We have for sale a limited number of 
complete files of 


Popular Mechanics for 1909 


These consist of the 12 issues of the magazine 
and a complete index suitable for binding. 


Price $1.25 postpaid 
POPULAR MECHANICS, 225 Washington St, CHICAGO 


wie YOU WANT ANYTHING AND DON’T KNOW 
HERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


ONLY $1.25, reduced from $2.50, thousand ohm 
wireless receiver, interior parts nickel plated, 
very thin diaphragm, guaranteed copper wire. 
Broadway, New York. 


double pole 
aluminum case, 
C. Brandes, 111 


TRACING PATTERNS and Special tools complete for manu- 
facturing 5, 10, 15 and 20 H. P. Marine Gasoline Engines, will 
guarantee that motor has been fully developed. Norwood Ma- 
chine Company, Norwood, 0. 


OUR FLYING HELIOCOPTER, flies 100 feet, 25 cents post- 
paid. Miniature wheels, turnbuckles, ball thrust bearings, rub- 
ber strands and supplies: for models. White Aeroplane Co., 15 


My ttle Ave., Broo klyn, 
“LITTLE DANDY” 9 foot, neverleak, dinghy t boats. Canvas 
covered. Tow very ws Weigh 100 pounds. Carry 5. Cost only 


$25. 7 for circular. W. B. Goldsmith, Keefer Place, Wash- 
ington 


GREAT SELLING LINE of Electrical Specialties including New 
Electric Auto Horns, Vibrators, Ete. Easy sellers, Big Profits. 
Some choice territory still open. Particulars free. Standard 
Electric Works, 1240 Washin igton Ave., Racine, Wis. 

EASY MONE Distributors bag profit on all coal used for 
heat or power; Consumers save half without changing plant. Write 
quick, Kol-saver, Glen Ellyn, Il. 

AGENTS BOTH SEXES, The Sholls Collapsible Vest Pocket 
Drinking Cup, non-corrosive Silveroid Case and Mirror is the 
greatest seller of the 20th century. Every one buys on sight. Send 
25c for samples, returned on first order. Sanitary Drinking Cup 
Co., 56 Fifth Ave., Chicago 


DET: AIL | DRAWINGS of 2 cycle, 3 H. P. marine engine. 
of blue prints sent postpaid for $1.00. H. H. 
Prairie Ave., Chicago. 

PECANS—The best ~ legitimate investment known ig in Paper 
Shell Pecan Groves. sell them on easy payments. Write me. 
Smith D. Pickett. Atlanta, Ga. 


DRAFTING TAUGHT by Experienced Draftsman. 
iustruction on practical work. Choice of several 
dollars. Tools furnished cheap. R. B. Pearson, 
luth, Minn. 


CIGARETTE MACHINES, complete with full” instructions, class 
B outfit 25 cts.; class A outfit 50 cts. prepaid. Ritter, Postoffice 
Box 1136, New York City. 


Mortorff, 4421 


Individual 
courses, twenty 
Lakeview, Du- 


Ww E ARE EXP ERTS on. piston rings s for all makes of engines. 
Lei us make your rings. Wheeler Engine Works, Bridgeport, Conn. 


MOTORCYCLE ENGINE, Wheels and Tires all for $35. 00. 
Geo. P French, Melrose, Mass. 

“STEVENS,” HAMMERL ESS DOUBLE- BARREL; Repeating 
Standard Grade: Repeating. Trap Grade Shotguns. Ship new 
from factory. New Rifled Bullet Shell; Rifle Sights; watch; rid- 
ing bit. Trade for Grafiex Camera; Stop watch. Dan Walters, 
Rich Hill, Mo. 


New, Revised, Enlarged Edition 
of our popular book for boys 


Mechanics for 
Young America 


gives plain directions for making scores 
of articles which delight the heart of 
the average youth. This volume has 
been thoroughly revised from cover to 
cover and improved where possible. 
Much entirely new matter has been 
added, making it unusually instructive 
and interesting. 


150 Articles 
128 Pages 25 cents 


Postpaid 


221 Illustrations 
Size 63 x 94 in. 


Some of the things it tells how to make are: 


Boats — Searchlight — Electric Engine — Sailing Cycle — 
Ice Boat — Camps — Steam Turbine — Camera — Kites — 
Trolley Coaster — Trailer for a Bicycle. 


Order of your newsdealer or send direct to the publisher 


POPULAR MECHANICS CO. 
225 Washington Street, CHICAGO 
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Shop Notes 
Quarterly 


Only one number in three months— 
But then it’s a big one— 
And well worth waiting for. 


It is the largest publication in the world de- 
voted exclusively to Mechanics, Science and 
Practical Knowledge. 


And it is growing with each new issue in the 
amount and variety as well as the quality 
of its contents and illustrations. 


No. 


(FOR THE LAST QUARTER OF 1910) 


NOW SALE 


Over 200 pages of reading matter, including many special 
articles of vital interest and hundreds of practical ideas 
from practical men, with about 3700 ¢/lustrations. 


$1 a Year—Ask the Newsdealer—25c a Copy 


Popular Mechanics Co. nunois 
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Ten Dollar 


IS ENOUGH 
TO INSURE Ease and Comfort 


Mechanics—Bankers-Clerks 


Why do you continue grinding out money for others when a 


TEN ACRE 


Paper-Shell Pecan Orchard 


(A CROP THAT NEVER FAILS) 


will provide you an income that will 


make you independent for life? 
Begin right now—do something for yourself— 
provide for the time when your earning capacity 
as an employe will be reduced to a minimum. 
You can make a start with a Ten-Dollar Bill. 
Our booklet, beautifully illustrated, tells the story 
and contains interesting facts regarding the Paper 
Shell Pecan Orchard Industry. The figures are 
startling, but true. Our orchard lies in Baldwin County (near 
Mobile) Alabama, and Escombia County (near Pensacola) 
Florida—are in the heart of the pecan-growing district. 
Location, climate and soil are ideally adapted to pecan culture. 
A distinct advantage to the inexperienced agriculturist—-to 
the city man—is the fact that no experience is necessary to 
raise Paper Shell Pecans. Neither is it necessary to lose time 
during the cultivation of your orchard, as the trees are hardy and 
practically take care of themselves after they are once planted. 


Pay as You Are Able 


By our easy payment installment plan, these orchards can be 
bought and paid for during the time they are growing to maturity; 
the property, in the meantime, enhancing in value year by year. 
The first full crop should repay the purchase price of the orchard. 


Poultry Most Profitable 


; If you are in aposition to locate on your property immediately, 
you can raise poultry under the most tavorable conditions and there is no reason why on this 
property poultry should not bring you $2000.00 or more per year, which will be ample not only 
to live in peace and plenty while the paper shell pecan trees are developing up to the bearing 
period, but also to take care of your payments. 

Transportation facilities are of the very best. The main line of the Louisville and Nashville . R.R 
passes through our lands, bringing the world’s best markets, such as Mobile, Pensacola, St. Louis, 
Chicago, etc., within easy reach. 

Write to-day for our special offer. If you are one of the early subscribers we will present you 
with a TOWN LOT with every ten-acre tract you purchase. Full particulars regarding size, loca- 
tion, etc., will be given upon request. 

We want to send you our fully illustrated book which tells all about the enormous profits in the 
Pecan Industry and the easy terms upon which we offer these lands to early purchasers. 


Write for the free booklet NOW—TODAY. Address 


INTERNATIONAL REALTY ASSOCIATION 


309 Dearborn Street, CHICAGO, ILL. 
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eee MATCHES IN THE HOUSE 
“he MAXIM SILENCER 


See your dealer or fill in the blank below, mail to us at once, 
and we will send by return mail a fully guaranteed .22 cal. 
Silencer for a Christmas Present which will Shoot Quietly 
and which you can attach immediately. 


Send to me a .22 cal. Maxim Silencer to fit a...........--. 0... eeeeee rifle 
(Make) 
(Model No.) (Round or Octagon) 


MAXIM SILENT FIREARMS CO., Potter Bldg. NEW YORK 


(Money Order, Check or Cash) 


“I MADE $88.16 


feet 3 days,” writes Mr. Reed of Ohio. Mr. Woodward 

earns $170. a month. AGENTS all making 
money. Mr. M. L. Smith turned out $301.00 in two 
weeks. Rev. Crawford made $7.00 first day. 


LET US START YOU 


inGold, Silver, Nickel and Metal pisting. Prof. 
Gray’s new electric plating machine plates on 
agen jewelry, table ware and all metal 
goods. Prof. Gray’s new Royal im- 
mersion process, latest method. 
Goods come out instantly with fine 
brilliant, beautiful thick plate 
ready todeliver—no pol ishing 
or grinding. Every family, 
hotel and restaurant wants 
goods plated. 


Agents Have All 
They Can Do— 


people bring it. You can hire boys to do the plating as we do. 
Men and women gather work for small percent. Work is 
fine—no way to do it better. No experience required—we 
teach you. Outfits ready for work when received. 
Materials cost about 10 cents to do $1.00 worth of plating. 
42” Demand for plating is enormous. 

We are Responsible and ‘Guarantee 

Call or write today. Our new plan, testimonials, circulars an 

Sample Free. Don’t wait. Send us your address anyway. 


GRAY & CO. PLATING WORKS, 


$30 Stationary Engine 3, h. 
* (Complete ready to run) 4 p. 
PULLEY, GOVERNOR, BATTERY, FUEL TANK, 2 FLY 
WHEELS. ' Kerosene and Gasoline. Operates Pumps, 
Separators, Washing Machines, Sewing Machines, etc. 
Price for immediate order. No discount. Terms cash. 

Other sizes. 2-year guarantee. 


Worfolk’s Bull Work Engines, 


8th floor Chamber of Commerce, Detroit, Mich. 


YOUR IDEAS MAY BRING 
YOU A FORTUNE! 


H. ELLIS CHANDLEE & CoO. 


55 Bornot Building, WASHINGTON, D.C 
See page 119 


“FRIGHTFUL SPEED,” IN 1828—In the year 1828, 
according to Patent Nuggets, a club of young students 
at Wellsville, O., arranged to debate the question of rail- 
roads, then just coming into notice. When they asked 
the school board for the use of the schoolhouse, they 
received the following remarkable reply, which is pre- 
served to this day by Alexander Wells, an aged citizen 
of that place: 

“You are welcome to the use of the schoolhouse to 


produc ed. It is adapted 


THIS ENGINE FREE FOR 30 DAYS 
so you can test it out and prove to yourself it’s the best little all-around gasoline engine ever 
‘orall uses in Shop, Farm and Home. We ship complete—all set up 


and connected—ready for use. It’s so simple a woman can run it—simply fill in the gasoline— 
give it aturn and away it goes. 


d 
Thompson Gasoline Engimes accion ike 


he finest motor car engines. Let us 


" send you free book and tell you all about our euntentel 30-Day Free Trial Offer. Write today. 
J. THOMPSON & SONS MANUFACTURING CO., 22 Oak Street, BELOIT, WIS. 


AMATITE ROOFING 


Mineralsurfaced. Needs no painting. Send for freesample. 
BARRETT MANUFACTURING CO., New York, Chicago 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION 
POPULAR MECHANICS CHICAGO 


DETROIT 
ENGINE 


Other sizes at proportionate prices in stock ready 
toship. Single cylinder engines, 2 tosh. p.; 

double cylinaers, 8 to 20 h. p.; four cylin- 

ders, 60 h. p. gines start without crank- 

ing. No cams, nosp rockets, only three mov- 

ing parts. All = Toes counterbalanced. No 
vibration, 68 al fuel injector burns gasoline, 
kerosene, coa oil. alcehol, naphtha distillate, 

Plastic white bronze bearings (no chea 

babbitt used). 


Engine only, with- 
out Electrical or 
Boat Equipment 


Crunkshaft drop forged steel. Bearing surfaces 
ground. Adjustable steel_connecting rod, Water- 
proof ignition system. or your launch, sailboat, 
rowboat, sternwheel boat or railroad track car. 
20,000 satisfied users. Free catalog and testimoni- 
als. Demonstrating Agents wanted in every 
boating community. Special wholesale price 
on first outfit sold. Sent on 30 days’ (49) 

DETROIT ENGINE WORKS 
Y 1271 Jefferson Ave., Detroit, Mich., U. S. A. 
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POPULAR MECHANICS 


wo 
These are only a FEW of the things we ) make. We have several hundred 
more all at incredible low prices. Send 4 cents postage TODAY for our won- 
derful 192-page Electrical Cyclopedia, cantaining the things you have been 
looking for. Greatest Line of Wireless Goods in the Country. 
ELECTRO IMPORTING COMPANY, 2328 Fulton Street, NEW YORK CITY 
‘Everything for the Experimenter’ 


debate all proper questions in, but such things as rail- 
roads and telegraphs are impossibilities and rank infidelity. 
There is nothing in the Word of God about tnem. If 
God had designed that His intelligent creatures should 
travel at the frightrul speed of 15 miles an hour, by 
steam, He would clearly have foretold it through His 
holy prophets. It is a device of Satan to lead immortal 
souls down to hell.”— 


ADVERTISING SECTION 159 


What Article 
Can You Buy 
at the Same Cost 


that will contribute as much 
genuine and lasting pleasure and 
comfort to the recipient as a 


BISSELL 


“ Cy: co ” 
BALL BEARING Carpet Sweeper? 


It reduces the labor about 95%, making it 
aconstant reminder of the giver for ten 
years or more, and will gratify mother, wife, 
i sister or friend during all this time as no 

other article at a similar cost possibly can. 


At all prices from $2.75 up. 


Write for booklet showing our most 
popular brands. 


A Free Christmas Gift 
Buy a Bissell “Cyco” Ball Bearing 


Sweeper of your dealer between now and 
Jan. 1, send us the purchase slip within one 
week from date of purchase, and we will send 
you FREE a fine quality leather card case 
with no printing on it. 
\l Address Dept. 153 

|| BISSELL CARPET 
SWEEPER CO, 
Grand Rapids, Mich. 


(Largest and only 
Exclusive 

Sweeper ers 
“ the World.) 


KNIPE BALL BEARING 


Two Piece Combination — Case 
Hardened Cup and Cone. 
Made only by the 
KNIPE MFG. COMPANY 
Sales Office: Drexel Bldg., Philadelphia 
Send for Price List 


Agents Attention! 7?.\eling kepreseniative 


And have exclusive territory that w'll pay you an income of 50 te 100 
cent on yoursale? We are the largest manufactmers of GASOLINE 
LIGHTING APPARATUS in the world, and produce practically every 
kind of gasoline lighting device which isknown. We will make exclusive 
selling rights of Acorn goods in defined territory, to good reliable agents. 
Write us today. Territory going last. 


ACORN BRASS MFG. CO. 
Dept. P. M., 227 N. Peoria St., Chicago, Ill. 


“The Farlin” 


Manage it: it’s never in the way. 


We want you to try one 10 days at our expense. 
coupon and mail it to us today. 


The Farlin Ventilated Window Tent Co., 
103 Upton Avenue Battle Creek, Mich. 


Try This Window-Tent _ 


TEN DAYS FREE 


the health-giving open air—in your 
<a a own bed. You will feel so exhilerated the 
next morning after sleeping in 


that you will never be without it. You adjust it in a minute; any child can 
It is the simplest device of its kind in the 
world; can’t get out of order; everybody can afford to have one. 
every well man or woman feel better, stropger, more clear minded, fresher. 
Fill out the following 
You assume no obligation, 
] name and address on this coupon will bring you fall illustrated 
information. Our references are any bank in Battle Creek. 


lt makes 


he Farlin Ventilated Window Tent Co., 
103 Upton Ave., Battle Creek, Mich. 
Kindly send me full particulars of how I may have 
one of your window tents for ten days Free. 


Your 
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Revolutionized 


You have never known the real joy of roller 
skating until you have skimmed away on a 
pair of KENNEDY’S, Such perfect 
ease of motion, such a delightful sense 
of security, such absolute perfection 
of pleasure! Beyinners skate 
better on their first attempt 
with KENNEDY’S than 
after weeks of effort to mas- 
ter old-fashioned “four 
wheelers.” 

Ankle strain eliminated— 
twisted or sprained ankles 
absolutely impossible. The 
two wheeled skate now made practical for the first time. 


Here are the Exclusive Features of the KENNEDY: 

1. Light, rigid. comfortable, inconspicuous ankle brace, per- 
mitting of exactly the same movement as the ankle itself, but absolutely 
preventing all chance of side movement or ‘‘wobbling."’ 

2. One-half number of wheels and bearings—ball bearings 
throughout—wheels double the size of four wheeled type. Friction 
practically elimi d. Speediest skate ever made. 

3. Movement and balance exactly the same as inice skating. 
Movable, spring controlled front wheel enables you to skate any kind of 
a curved stroke without lifting skate from the floor or disturbing 
the balance. 

4. Direct action rubber cushion eliminating all jar and making it 
an ideal pavement as well as rink skate. 

5. Wheel tires a special alloy of alumi and bronze—i ly 
tougher than the ordinary cast aluminum wheels and which clings to the 
smoothest floor better than any other material. 

6. Absolute binding guarantee against any defett of material or 
workmanship. 

ON TRIAL—We want you to actually try a pair of KENNEDY'S at 
our risk. If you are not convinced after the very first trial that they are 
even better than we say, return them at once. WRITE NOW for free 
booklet. Post yourself at once on the greatest invention in the history 
of skating. 


KENNEDY SKATE CO., Dept. 1199, 310 W. Indiana St., CHICAGO, ILL. 
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ROLLER SKATING 


The 1911 


Roberts Motors Ready 


Write for our Handsome Catalogue today 
Motors for working boats, family boats 
and racing boats. Motors for automo- 
biles, small stationary work, centrifugal 
pumps, and special purposes.  Light- 
weight powerful motors for aeroplanes, 
fully dependable, and extremely simple. 


The Only Two-Cycle That Will 


Not Backfire 
Designed and built by E. W. Roberts, M.E., 
the leading authority on gasoline motors. 


The Roberts Motor Company 
1419 Columbus Avenue, SANDUSKY, OHIO 


Motors and Dynamos 


We offer for sale New Standard Western Electric 
Motorsand Dynamos 110-220 Volts Direct current. 
These motors purchased at ‘‘Salvage Prices’’ and 
are worth 50 per cent more than weask. 1-12 H. 
P. 110 or 220 Volts, $7.50. 1-8 H. P. $9.00, 1-6 H. 
P. $17.00, 1-4 H. P. $26.00. FREE We send 
you blue print of the motor and for $1.00 extra 
a $5.00 starting box to control speed of motor. 


ELECTRICAL SUPPLY AND SALVAGE CO. 
531 Van Buren Street., Chicago, Ill, 


TILITIE 
1402 Plum St., 


FIRST FREIGHT-CARRYING BALLOON —The 
first balloon to carry living freight was in September, 
1783, when Joseph Montgolfier sent up a sheep, a duck 
and a cock, all of which landed safely. This balloon 
was very gaudily decorated. The first human being to 
ascend in a balloon was a young French naturalist, M. 
Francois Pilatre de Rozier, who used a captive balloon 
for his first attempts. Then on November 21, 1783, he 
and the Marquis d’Arlandes made the first trip in a free 
balloon. This was made in a hot-air balloon, and fire 
was kept burning in a brazier suspended beneath while 
up in the air.—Kansas City Journal. 


DO YOUR WORK! 
FREE BOOK 

This wonderfu )little air-cooled engine is a complete 
portable power plant. Fitsany pump. Capacity 800 to 
1000 gals. per how. Runs hand or foot power machines. 
Fuller & Johnson FARM PUMP ENGINE 
Thousands in use! Owners delighted! Simplest form of 
se power in existence! Investigate—save money. 
REE! Postal brings valuable book, giving informa- 
tion of great importance. Send at once. Address— 


FULLER & JOHNSON MFG.CO., 12 Partridge St, MADISON, WIS. 


Buy Direct—Save Money—We Pay Freight 


Our monthly installment plan of selling direct saves you all the dealer’: profit and 
his excessive charges for installation and repairs. You can save at least / the cost 
of your furnace. We have been building Jahant Furnaces for over thirty years. 


JAHANT Down-Draft FURNACE 


The Best Heating System Made for residences, schools, hotels, churches, 
etc. It is the most economical furnace too and saves tol the cost of fuel because 
the patented ‘‘Down-Draft System’’ burns wood, hard or soft coal, and burns it ALL without 


cinders, clinkers or any waste. Needs less attention, yet heats much better than any 0 
furnace, hot air, steam or hot water heating system. Our plan of monthly payments 


ONLY $10 DOWN AND $10 A MONTH 


makes it easy for any one to have the best heating system made. Every Jahant Furnace is sold 
with a ‘“‘Guaranty Bond’’ that allows you 365 DAYS TRIAL. You don’t run any risk buying from us. 


We send complete outfit, fu 
and all tools for installing. 


vane, pipes, registers, etc., together with special plans, full direc- 


you can drive a nail you can install a Jahant 


WRITE TO-DAY FOR BIG FREE CATALOGUE 
The Jahant Heating Co., 204 Howard St., Akron, O: 
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A LIVING FROM POULTRY 


$1,500.00 from 60 Hens in Ten Months 
on a City Lot 40 Feet Square 


the average poultry- 
man that would seem im- 
possible and when we tell 
you that we have actually 
done a $1500 poultry busi- 
ness with 60 hens on a cor- 
ner in the city garden 40 
feet wide by 40 feet long, 
we are simply stating facts. 
It would not be possible to 
get such returns by any one 
of the systems of poultry 
keeping recommended and 
practiced by the American 
people, still it can be ac- 
complished by the 


PHILO 
SYSTEM 


THE PHILO SYSTEM IS UNLIKE ALL OTHER WAYS OF KEEPING POULTRY 
and in many respects just the reverse, accomplishing things in 
poultry work that have always been considered impossible, and 
getting unheard-of results that are hard to believe without seeing. 


THE NEW SYSTEM COVERS ALL BRANCHES OF THE WORK 
NECESSARY FOR SUCCESS 
from selecting the breeders to marketing the pootast. Tt tells how 
to get eggs that will hatch, how to hatch nearly every egg and how 
to raise nearly all the chicks hatched. It gives complete plans in 
detail how to make everything n to run the business and at 


Jess than half the cost required to handle the poultry business in 
any other manner. 


TWO-POUND BROILERS IN EIGHT WEEKS 


are raised in a space of less than a square foot to the broiler, and 
the broilers are of the very best quality, bringing here 3 cents a 
pound above the highest market price. 


OUR SIX-MONTH-OLD PULLETS ARE LAYING AT THE RATE OF 
24 EGGS EACH PER MONTH 


in a space of two square feet for each bird. No green cut bone of 
any description is fed, and the food used is inexpensive as com- 
pared with food others are using. 

Our new book, THE PHILO SysTEM oF PouttRY KEEPING, gives 
full particulars regarding these wonderful discoveries, with 
simple, easy-to-understand directions that are right to the point, 
and 15 pages wg illustrations showing all branches of the work from 
start nish. 


DON'T LET THE CHICKS DIE IN THE SHELL 


One of the secrets of success is to save all the chickens that are 
fully developed at hatching time, whether they can crack the shell 


Note the condition of these three months old pallets. These 
have been b 


pullets and their ancestors for seven generations 
red according to the Philo System. 


or not. Itisasimple trick and believed to be the secret of the 
ancient Egyptians and Chinese which enabled them to sell chicks 
at 10 cents a dozen. 


CHICKEN FEED AT 15 CENTS A BUSHEL 


Our book tells how to make the best green food with but little 
trouble and have a good supply any day in the year, winter or 
summer. It is just as impossible to get a large egg yield without 
green food as it is to keep a cow without hay or fodder. 


OUR NEW BROODER SAVES 2 CENTS ON EACH CHICKEN 


No lamp required. No danger of chilling, over-heating or burn- 
ing up the chickens as with brooders using lamps or any kind of 
fire. They also keep all the lice off the chickens automatically 
or kill any that nen b> on them when placed in the brooder. Our 
book gives full plans and the right to make and use them, One 
can easily be made in an hour at a cost of 2 to 0 cents, 


TESTIMONIALS 


SOUTH BRITAIN, CONN., April 19, 1909. 
Mr. E. R. PHILO, ELMIRA, N. Y. 


DEAR SIR :—I have followed your system as close as I could; the result is 
a complete success. If there can be any improvement on nature, your brooder 
is it. The first experience I had with your System was last December, I 
haiched 17 chicks under two hens, put them as soon as hatched into one of 
your brooders out of doors and at the age of three months I sold them at 3% 
apound. They then averaged 2% Ibs. each, and the man I sold them to said 
they were the finest he ever saw and he wants all I can spare this season. 


Yours truly, A. E. NELSON. 


5,000 Pedigree White Orpingtons on Less 


Than a Half Aere of Land. 


SPECIAL OFFER 


Send $1.00 for one 
year’s subscription tothe 
Poultry Review, a month- 
ly magazine devoted to 
progressive methods of 
poultry keeping, and we 
willinclaude, without 
charge, a copy of the 
latest revised edition of 
the Philo System Book. 


PHILO, Publisher 
2623 Lake St., Elmira, N.Y. 
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$1.00 A NEW BOOK $1.00 


PATTERN-MAKING 


By G. H. WILLARD 
WITH ADDITIONAL CHAPTERS ON 


CORE-MAKING and MOLDING 


Every one follow- 
ing this trade, or 
intending to learn 
it, should have a 
copy of this book. 


“Written so you 
can understand it” 


224 Pages 


342 Illustrations 
Price, $1.00 


Postpaid Cloth Covers 
CHAPTER HEADINGS 
I Pattern-Making asa Trade IX The Circular Saw XVII Large Pattern Work 

II The Tools X The Circular Saw (Cont.) XVIII “ * ** (Con.) 

IIL Woods XI Machine Tools XIX Crosshead Guide Pat’rns 

IV Joints XII Machine Tools (Cont.) XX Sweep Work 

V Turning XIII Simple Patterns XXI Pipe Work 

VI Turning (Continued) XIV Simple Patterns (Cont.) XXII Stove Pattern Work 
VIL Turning (Continued) XV Simple Patterns (Conclud.) XXIII Molding—Machine Work 
VIII Turning (Concluded) XVI Crooked Patterns’ - XXIV Molding—Pattern Work 


PART II—CORE-MAKING AND MOLDING 


Chapter I. Core-Making, Simple and Complex Chapter II. Principles in Molding 
Chapter III. Loam Patterns and Loam Molds 

A book for the man who has to do the work. Written by a practical 

pattern-maker of many years’ experience. Gets right down to business 

in the first chapter and keeps it up throughout the book. Full of kinks 


_ and actual working information. Profusely illustrated. 


PUBLISHED BY 


POPULAR MECHANICS COMPANY 
225 Washington Street, CHICAGO 
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We Will 
Start You In The 
Paint Manufacturing 
Business 


to 


“The 
manufac- 


ture of paint is 
one of the world’s most profitable industries”. You can’t realize how true 


that statement is until you look about you and see the immense amount 
of paint used—everywhere—on everything. We start you on the road to 
success by making it possible for you to make any kind of paint on the 
market—not only that, but you can sell it for much less and still make 
@ greater profit than the largest paint manufacturing companies. If you 
want to become a prosperous manufacturer, if you want to go into the 
best paying business open today—pleasant, honorable, profitable—re- 
quiring very small investment, 


This Is Your Opportunity 


Bend for our booklet “Own a FAC-TRE of your Own” — it tells you 
how you can be a paint manufacturer right in your own town, 
and the reason why the manufacture of paint is the best busi- 
ness on earth and your chance to make a greater income. 
Absolutely no experience in making paint is necessary. 
We furnish you the machinery, formulas and every- 
thing needed to successfully manufacture and put 
up paints. Write today for Free Book. 


FAC-TRE Paint 


HIGHEST RAILWAY IN THE ALPS—The highest 
railway in the Alps is now working. It is that of the A PERMANENT DISC NEEDLE 


Col de la Bernina, between Engadine and Valteline, from . 
i No Sharpening 


‘ Saint Moritz and Putresna to Tirono. It is a narrow > M4 
£ line and rises to 2,380 metres, or nearly 7,340 ft. The For Talking Machines No Bother 
: railway is worked by electricity, and the declivity is 70 You NEVER have to change needles 
t in 100. There are only three small tunnels, so the ex- Simply insert the needle and adjust it. THAT’S ALL! 
F cursionists enjoy the scenery to the full—London Globe. It secures perfect reproduction. 
4 It’s not permanent. wat our ont 
4 improves the tone, ause only the highly polis ge 
Surprising Profits a real garnet comes with record. = 
, ‘ermanent Jewel Needle brings out the voices of the 
7 MADE IN MUSHROOMS great singers, natural and clear. The Soft Tone Needle 
Anybody can add §8 to $40 weekly to is especially adapted to the home; it gets the full efficiency 
their income all year growing mush- of tone, modified so that it is sweet and restful. You will 
be delighted with this fault needle. loud and 
dium tone for use where fall, an tone is desired. 
Pree IMustwated instwection Booklet Price $2.00. Guaranteed one year. 
HIRAM BARTON At your dealer's or from us direct, 
Desk 2, 329 W. 48th St., New York THE PERMANENT NEEDLE SALES CO., 12 & 14 State St., Chicago, Ill. 


0 Made in one month with a 
CRISPETTE 
— LO N MACHINE 


Constant stream of nickels, dimes, quarters. Always money coming in—Crispettes 
Coins Money goingout. Perrine, Cal., “One day’s sales $380.00.” Start in safe, profitable, 
e a Mint easy, fascinating business. Somewhere in your town there is asmall vacant store—a 
part of a building—a window—a little nook where the rent isn’t high. There you 
can set up your machine, sell crispettes and make big money. Crispettes are 
fine—all like them—young and old. So easy to get the money. Everybody 
willing to spend small money. Millions made in 5 cent pieces. Think of fortunes 
made in 5 and 10 cent stores—street car companies—five cent shows. Machine 
simple—easy to understand and work. Full instructions—secret formula. 
Investigate. Get full particulars—reports from users. See what others have 
4 done. Judge what youcando. WRITE A CARD NOW. 


W. Z. LONG, 160 High St., Springfield, O. 


Please Mention Popular Mechanics 


Make 
$10,000 a Yea 
$10, 
fit and Begin Now 
i 
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Of Yor, || 
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“The How and Why the Automobile” 


By FAY L. FAUROTE 


200 Pages. Bound in full cloth. 250 illustrations. Price $1.00 Prepaid. 


ID you ever read a 
book which gave you 
just the information 

you wanted without being 
compelled to go through 
page after page of intro- 
duction and history ? 

Did you ever talk toa 
man who came over on 
your side of the fence and 
talked WITH you and not 


The author realized all 
these difficulties himself, 
because he has been 
through it all. Not only 
that, but his experience as 
an instructor of a large 
motor school taught him 
the way to explain the 
various parts of a motor 
vehicle in simple language, 


AT you—who explained things in such a way 
that you laughed at yourself afterwards for not 
understanding the subject before—it was really 
so simple? 

Do you remember when you used to study by 
outlines—how difficult problems unfolded them- 
selves—how the logical sequence of facts seemea 
to make what you expected to find hard, readily 
understandable ? 

Do you remember the innumerable times you 
have said to yourself, “If I only had somebody 
here to explain things—someone who would go 
through this proposition with me until I under- 
stood it—someone who would use homely and 
familiar examples to explain things, instead 
of talking over my head by using technical 
terms ?” 


“The How and Why 


so that even the boy of 
fifteen could understand and appreciate them. 

For instance, did you ever think that the phy- 
sician uses a form of carburetor whenever he 
gives chloroform or ether—do you realize that a 
shotgun is a form of gas engine whose action is 
almost identical with that of an automobile motor? 

Do you want to know what a sliding gear 
transmission is—explained in such simple lan- 
guage that anyone can understand it? 

Would you like to see what’s inside of an auto- 
mobile engine—would you like to know the name 
of every part—be able to talk intelligently about 
it and be your own mechanic—tell your chauf- 
feur what to do—know when he is bluffing you? 

In a word, would you like to know all about a 
motor car—how it works—how todrive it and how 
to take care of it? Then subscribe for a copy of 


of the Automobile” 


A book of practical information for seekers after the fundamental facts regarding the gasoline 


engine and its application to the motor car. 


Interesting and instructive to both the beginner and 
the expert—the former for information, the latter for reference. 


Written by Fay L. Faurote, B.S., 


(M.E.), for five years closely associated with the Experimental Department of a pioneer automobile 


factory, for two years instructor in the Detroit Motor School. 


The book, which is handsomely 


bound in full cloth, printed on high-grade enameled paper, contains over 200 pages and 250 illus- 


trations and covers the following subjects: 


CONTENTS: 


GENERAL THEORY OF GAS ENGINES. Simple ex- 
planation of cycle—The four-stroke cycle- —— two-stroke 
cycle —Advantages and disadvantages of each 


MOTOR DESIGN. Cylinder, what it is and its use. 
Valves, mechanical and automatic—Forms of valves— 
Valve timing and its influence on the motor—Valve grind- 
ing, how to do it—Valve nomenclature. Crank Case—The 
construction. Bearings—Accessibility—Working parts— 
Uses. A crank case oiling system. Crank Shafts—What 
they are—One, two, four and six-cylinder crank shafts— 
Crank case diagram, showing instantly conditions in all 
cylinders—Diagram showing firing points and sequence 
of same. Connecting Rods. construction and material— 
and lubrication. Pistons—Piston rings—Piston 

ins. 


THE TRANSMISSION. Reason for and use of trans- 
mission. Simple Explanation Action— 
ype —The sliding gear—The three speed progressive— 

he three speed selective —The four speed selective—Plan- 
etary gear—Friction drive. 


METHODS OF DRIVING. Single chain drive—Double 
chain drive—Bevel gear drive. 


THE CARBURETOR. A very simple explanation of 
carburetion—The mixing valve—A few of the first types— 
Some of the modern carburetors—Foreign carburetors. 


IGNITION. The make and break system—A simple 
explanation of the apparatus used. The Jump Spark Sys- 
tem—Electrical units. Sources of Electricity- The dry 
cell—The storage cell—Dynamos and magnetos—The 
spark-coil—Commutators and timing devices—Spark plugs 
—Wiring diagrams. 

COOLING SYSTEM. Air Cooling. 
Direction of circulation—Radiators— 
—Anti-freezing solutions. 

RUNNING GEAR. Front Axle—Construction of—Steer- 
ing Gear. Rear Axle—Differential year—The live axle— 
The dead axle--Wheel construction—Bearings. 

HORSE POWER DETERMINATIONS. Engine test- 
ing—Indicated horse power—Brake horse power—Me- 
chanical and heat efficiency—Road testing. 


Send in your order at once—don’t delay. The price is 
$1.00 postage prepaid, and the address is 


Water Cooling— 
ater pumps—Fans 


POPULAR MECHANICS BOOK DEPARTMENT 
225 Washington Street, CHICAGO 
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2 Foot Model Aeroplane $1 Postpaid 


CURTISS WRIGHT SANTOS -DUMONT 


FARMAN BLERIOT ANTOINETTE 


UST send us a dollar bill and we will forward you postpaid any-one of the above well-known types 
of Aeroplanes. Remember that this is the first Aviation Christmas. Any-one interested in Aviation 
would be delighted with such a gift, as these models are perfect down to the smallest detail. 


ENDORSED BY LEADING AVIATORS EVERYWHERE 


These models measure two feet across and reach you Practical Aviators, inventors and mechanics purchase these 
securely packed, all ready to puttogether. When yousend models for practical purposes; up-to-date merchants in all 
us your money, it is with the understanding that if you Parts of the country are buying them to put in their display 


are not perfectly satisfied with your model when received, windows to attract trade; young men interested in science, 
you may return same to us at our expense, and we will invention and mechanics, buy them for the knowledge they 
cheerfully refund your money. give; while many housekeepers have purchased them as a 


clever den decoration. 


Send us your money today, and remember that we will return it if you 
are not satisfied with your purchase 


AMERICAN AEROPLANE MFG. CO., 320 Bt 


NEW YORK C 


AERONAUTICALITIES—A fly young man doesn't 
necessarily make a good aeronaut. 


It’s a sore disappointment to an airship inventor not Power Users! Look Here 


to be able to soar. 


The proper season for airship experiments is, of course, The Astounding “DuBrie” 
fly time. $65. buys regular $90. work engine. Full 
If a sailor is called a sea dog, is a man who sails the 36 h. p. Guaranteed to operate on keronene 
air a sky terrier? oil. Free literature tells all about this and 
A famous aviator declares that aviation is sure death other sizes. WE WANT FIFTEEN MEN 
if vou stick at it. Well, for that matter, life is sure power users or farmers to demonstrate 
FIFTEEN of these remarkable engines in 
death if you stick at it. . . FIFTEEN different communities. Free 
I shot an aero in the air. information oureau tells you kind of 
It fell to earth, I know not where— engine you need. Engines for water 
tut, bandaged head te foot, I learned 
tors, washing machines anc al power 
When consciousness to me returned. uses. Save your vitality for important 
—Washington Transcript. duties. Human labor costs dollars 


where kerosene costs pennies Leta 
Genuine Meerschaum Pipe work, The water-cooled, kerosene 
work. The water-cooled, kerosene 
No imitation or ‘‘chip”’ but wonder 

guaranteed genuine import- 
ed bleek meerschaum, same 
as used in expensive pipes. 
Imported weichsel stem. 
Smokes and colors equal to any 
$25 meerschaum. Cool, sweet and 
pleasant. Attractive shape, 
guaranteed. A gem of a 
pipe. Order 3 or 
more today. 


WRITE TODAY 


DUBRIE MOTOR CO., 
180 Griswold St. DETROIT, MICH. 


BIG MAIL FREE 


Your NAME PRINTED in our Mailing Directory and sent 
to 10,000 firms all over the world so they can send you 


Your FREE Samples: Catalogs, Hooks. Papers, Magazines, 
Ba: ete. Send 20 cents to cover cost of printing your name an 
three for pp pees you will rece: ve a big m ail FREE. 
$1 25 factory and Ingram, Va., Jan. 7,1910. Mr. Anderson, I have already 


: received more than. 2,000 parcels of mail, and still they 

Sent Prepaid entirely as come, scores of papers, samples, magazines, etc., for which 

Anywhere H. MENGES repre=- I had often paid 10 to 25 cents each. R. T. James. Send to 
The Smokers’ Friend sented 


908 Menges Bidg., St. Louls, No. P. D. Anderson, “The Mail Man,” Jamestown, N.Y. 


Send now 


Do You Want to Make $100 


or more working at cash art assignments? The STUDE NTS ART MAGAZINE 
every issue publishes from $5 to $50 worth of cash art assignments for amateur artists 
and art students of all schools. Besides this the magazine gives easy lessons and ad- 
vance lessons in Designing, Illustrating and Cartooning, lessons in Chalk-talking and 
Lettering and general articles of interest to artists and art students. A year’s sub- 
scription will help you much more than a cheap correspondence course. his maga- 
zine is a live wire; it’s cheerful, helpful, truthful and clean. No art student can 
stord to be without it. Send your subscription today. If you do not find the magazine 


ENTIRELY satisfactory your money will be refunded. One year, 12 issues, $1.00. Do 
it NOW. Address, G Lockwood, Editor, De alamazoo, Mich. 
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AGENTS LISTEN 


Sells on sight. Noexperience necessary. Send your name and address today 
for free information. Phenomenal opportunity to make money. We want 
Agents, General Agents and Managers in every county. Anyone can do the 
work. 100 per cent PROFIT TO AGENT. No charge for territory. You will earn 


$145.00 TO $90.00 A WEEK 


easily at the very beginning. Grand free advertising special introductory plan for agents on the most sensational 
selling article of the age. Every man a buyer—quick. Every call a sale. Success is yours. Money in abundance is 
comingto you. Independence—pleasant position luxuries—a start in real life—SUCCESS. 

One man (Hiram Purdy) took 27 orders first day out (sworn statement); profit $40.50. 26 orders next day. Once 
our agent, always a money maker. Get out of the rut. Send for absolute proof. Young men, old men, farmers, 


LISTEN TO SUCCESS: Read these reports. 


I knew it.” Profit, $9.00. Brand new b 


teachers, carpenters, students, bank clerks—everybody makes money. 


J. J. Green started selling in Louisiana and became General 
* Agent controlling extensive territory. At a single time he ordered 50 agents’ 
outfits. Land office business right off the jump. Orders, orders everywhere. 


out of town the other day—did not go with the nS of os any soliciting. Just got to talking and sold 6 before 
Sale 


velvety edge any razor—old style or safety—all the same. 


clusive territo: 


} today. Address, 


911 Colton Building 


thing all men have dreamed about. 
IMPROVED NEVER FAIL—perfect in every detail, under every =. With it 


SEND NO MONEY 


proof FREE. Don’t delay. Territory is going fast. 


s roll up everywhere. 


400,000 IN 4 MONTHS 


A. M. Clark, of Kansas, wrote, “I was 


JUST THINK OF THIS! A postitive automatic razor stropper—absolutely guaranteed. Here at last. The 
Inventor's genius creates the marvelous 

ou can iestantiy sharpen to a keen, smooth, 
Handles any and every blade automatically. Few seconds 
with the IMPROVED NEVER FAIL puts a razor in better shape to give a soothing, cooling, satisfying shave than can 
an expert hand operator in 30 minutes. Newldea. 

itself. Men are all excited over this little wonder machine—over its mysterious accuracy and per- 
fection. Eager to buy. Agents coining money. Field untouched. Get territory at once. We want 
. a thousand — General Agents, Salesmen and Managers. Act today. Ex- 


Just your name and address on a postal card and we 


¢ will mail complete information, details, and sworn-to 
Give name of county. Write 


THE NEVER FAIL COMPANY 


Works great. Makes friendseverywhere. Sells 


TOLEDO, OHIO 


Furniture 
5c How to Make It 5c 


PART I 

Number 1 of Popular 
Mechanics 25 - cent 
series of INDUSTRIAL 
Hanpsooks. “/Vrit- 
ten so you can under- 
stand it.” Tells very 
plainly how to make 21 different articles 
of mission furniture; the instructions being 
accompanied by working drawings and 
half tones of the finished articles, 


96 pages. Cloth cover. 
Price 25 cents, postpaid. 


Order from your newsdealer or direct from the publisher. 


POPULAR MECHANICS CoO. 
225 Washington St., CHICAGO 


PART TWO 


Mission Furniture 
HOW TO MAKE IT 
32 New and Approved Designs 


A Large and Varied 
selection of Immense- 
ly Popular Pieces, 
among which are: 


TwoChina Closets—Two 
Arm Chairs — Rocker — 
Side Chair— Mantel Clock 

Lamp Stand—Two Foot 
Stools — Bookcase — Mag- 
azine Table — Smoking 
Stand—Wall Case—Waste 
Paper Basket — Music 
Stand — Hall Clock —Ce- 
dar Chest—Child’s Dress- 
er—Couch — Oil Lamp— 
Grill—Two Writing Desks 
—Library Set — Buffet — 
Bedstead—Dining Table 
—Medicine Cabinet — 
Telephone Stand—Plate 
Rack—Dining Room 
Shade. 


128 Pages 


Cloth Cover 


Complete dimensioned 
working drawings, ex- 
plicit instructions how 
to make, and half-tone 
illustrations of the fin- 
ished pieces. 


Special Features Are: 
Articles describing how 
to produce the different 
finishes and showing 
methods of makingjoints 
and bending wood. 


“Written So You Can 


Understand It” 
May be ordered of any 
newsdealer in the U. S., 
or will be sent to any 
address postpaid upon 
receipt of the price, by 
the publishers. 


Price 25 Cents 


POPULAR MECHANICS COMPANY 
225 Washington Street, CHICAGO 


Please Mention Popular Mechanics 
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Free Booklet, 


Wright’s Health Underwear 


have no terrors for the man who wears Wright’s Health Underwear. The only underwear 
known that actually ventilates the body while keeping it warm. WRIGHT'S HEALTH UNDER. 
WEAR is lined with the “Fleece of Comfort,” consisting of many little loops of purest wool so 
woven that they never lose their softness nor mat in the laundry. 

Ask for WRIGHT'S, the real health underwear at a moderate price. 


WRIGHT'S FAMOUS SPRING NEEDLE UNDERWEAR 
DEMANDS THE ATTENTION OF EVERY MAN 
Just the kind of underwear for the man who is looking for Quality at popular prices. 
It is permanently elastic, fits perfectly and holds its shape indefinitely. 

Made in cotton, wool and worsted. The superiority of the fabric in our “SPRING NEEDLE 
RIBBED UNDERWEAR” suggests garments of much higher price, and the fit and finish 
confirm the “Wright’s” reputation in the underwear field. Union suits and two-piece garments. 
ASK YOVR DEALER — BE SVRE YOV GET WRIGHT'S © 
“Dressing for Health,” explains the famous loop. Write for it today. 


___WRIGHT’S HEALTH VNDERWEAR COMPAN 


75 FRANKLIN STREET 
NEW YORK grr 


DIAMONDS MAY BURN—Some diamonds were re- 
covered intact from the fire at the Brussels exhibition, 
says black and White. The diamond owners may think 
themselves lucky, for a diamond is practically pure 
carbon, and may be burned until nothing but a trace of 
ash is left. The popular delusions as to the indestructi- 
bility of diamonds are rather curious. It takes great and 
prolonged heat to burn a diamond, but the same condi- 
tions will leave a ruby untouched, It is also true that 
the diamond is the hardest of the precious stones, and 
that a mineral which cannot be scratched by a ruby or 
sapphire must be a diamond; but, in spite of its hardness, 
the diamond is very brittle, and may readily be reduced 


to powder in a steel mortar. 
TYPEWRITERS 1-4 Price 
CHICAGO 


E. L. BOOTH & CO., 43 La Salle St., 


STUDY DRAFTING 


or Engineering. Big field offering 
unlimited opportunities for ambitious 
young men. Short courses, low rates 
of tuition. Day and Evening Classes, 
Connected with best engineering firms. 
Students assisted to obtain employ- 
ment while attending classes. Write at 
once for full information. 


CHICAGO TECHNICAL COLLEGE 
603 Athenaeum Bldg., Chicago, Ill. 


MY FREE BOOK 


“The ‘WHYS’ of Exercise,” tells how you may 
develop the two kinds of strength. Before you 
can be really healthy or strong you must devel- 
op functional vigor (strength of the heart, lungs 
and vital organs) as well as muscular strength. 
My book tells of “exercisers’’ which do not 
“exercise” and it tells “Why” they fail. 

It tells ““‘Why” many systems do not accomplish 
that for which they were intended. 

It tells ““Why”’ there is but one system by which 
you may acquire an exceptional degree of health 
and strength. 

It tells how and ““Why” you may secure powerful 
lungs, a broad, full chest, a strong neck, an arm 
of steel, and broad, powe rful shoulders. In short 

it tells how you may have a perfect physique and 
buoyant health. 


SEND FOR THE BOOK 


If you would learn what to do and what not to do in exer- 
cise. also how you may secure my latest invention, the Im- 
roved Automatic Exerciser, free of charge, send for the little 
k, “The Whys of Exercise.”” Enclose 4c. to cover postage. 


PROF. H. W. TITUS 
301 TITUS BLDG., 156 E. 23d STREET, 


NEW YORK 


BASE BALL AT HOME 


The ball is thrown by a pitcher 
through the air in every imagin ‘able direction. 
hand stops. Pick-ups and line drives occur while playing this Game. 

Can you imagine any effort more fz ascini ating, any exercise more 
beneficial than to catch a batted ball? 

You do not sit quietly and watch a ball! roll around a groove. 
You actually catch it. 
have made a hit. You hit a real ball with areal bat. The physical 
advantages of Base-Ball within the limits even of asmall room, 

Substantiaily built and g ruaranteed to be as represented. Sent direct 
to any address on rece 


150 Nassau Street, 


Flies 
Sensational one 


and batted by a batter. 


You do not spin a dial and read that you 


pt of price $3.00 Express Prepaid. 
THE JORDAN & DEAN CO. 
Tribune Building, NEW YORK CITY 
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Here's a practical set of six wrenches for $1.00 
that every auto owner, repairman, or mechanic 
should have. They fitany small nut, bolt or bar 
on your car, What has delayed you before can be fixed in a 
jiffy. Stop barking your knuckles or bruising your hands with 
your present inefficient wrenches. Send for this set and you'l!! 
ave no more hard, annoying work on the road, no more 
delays or set backs. 


10 DAYS’ FREE TRIAL 


This “Kit of Little Pals’ should be in your pocket now. 
They are ready for every emergency, and will reach any part 
of any machine that the ordinary wrench cannot touch. 

Made of the hizhest grade manganese bronze. highly polished. 
Will last a lifetime. Guaranteed in every way. Fill out the 
coupon below, attach a dollar bill and the set of wrenches 
will be sent you by return mail. 

Just try them for ten days and if they 1o not do all we claim 
send them right back and we will refund your money. 

This kit of wrenches will double the pleasure of motoring, 

Pin the coupon to a dollar bill and mail to us today. 


VICTOR TOOL WORKS, 989 John R Street, Detroit, Mich. 


COUPON 
VICTOR TOOL WORKS, 989 John R Street, Detroit, Mich. 
Gentlemen: I herewith attach a Dollar Bill for one of your “Kit 
of Little Pals’’, which you will send me pre paid with the under- 


standing that 1 may return same within 10 days if not satisfactory, 
and you will refund the money. 


A Wrench for Every 
Small Nut on Your Car 1 


HERE IT IS! 


A Real—Sure Enough—One Horse 
— Air Cooled — Gasoline Engine 
Thoroughly Constructed— 
Completely Endowed. 


Guaranteed. Price $39.25 


THE AUTEN MACHINERY CO. 
427-29 W. Randolph St., CHICAGO, 


WHITE IMPORTED 
VALLEY GEMS from FRANCE 
SEE THEM BEFORE PAYING! 
These Gems are chemica] white sapphires. 


Can't be told from diamonds except by an 
expert. Stand acid and fire diamond tests. 


A STEADY INCOME 


from operating our automatic vending machines. Our line com- 
prises machines for vending Gum and Chocolate, Safety 
Matches, Salted Peanuts, Perfume, Candy, General Merchan- 
dise (shoe laces, notions, etc.), Weighing Machines, Electric 
Treatment Machines, etc. 


A SAFE INVESTMENT 


It is a well known fact that the operation of Vending 
and Weighing Machines in public places is a safe 
highly prontabie investment. 


It has been proved that attractive machines such as we 
illustrate will earn much more money than those not 
built on ornamental lines. 


Furthermore, a machine which is GUARANTEED to 
operate under ALL conditions without continual repairs, 
will save its cost within a few months. Our machines are 
built to fill these requirements and should certainly ap- 
peal to the prudent investor. 


Owning your machines outright gives you the ad- 
vantage of buying your supplies where you like—more 
profit. If this has interested you, get our literature and 
prices—they will interest you still more. 


THE UNITED VENDING MACHINE CO. (Inc.) 
816 Huron Road, CLEVELAND, 12cardsfor 5c 


STO AND READ 


CAREFULLY 


Never betore has such a chance been offered to agents. Many now making 
$100 a week. $4,000 next year easily. No experience required. Our 
wonderful ty fire extinguisher is the marvel of the age. Everybody 
needs them. Everybody buys on sight. A fortune in it if you write for 
territory today. Managers also needed. Address 


THE UNITED MANUFACTURING COMPANY, 204 Mill Street, LEIPSIC, OHIO 


PROTECTING THE LYRE BIRD—So great has been 
the destruction wrought upon the beautiful lyre bird of 
Jueensland (Henura superba) that the State has abso- 
utely protected the bird till the middle of 1915; a £5 
penalty is attached to its capture or injury, or taking its 
eggs. Still the bird is getting scarcer and scarcer. 

It is the extraordinary lyre form development of the 
tail feathers which tempts the sordid vandals. The con- 
tour of the bird, with its long neck and stout gallinaceous 
feet, is by no means unlike that of a peacock, and the 
wonderful tail, possessed only by the male birds, fulfills 
a corresponding role of vain display. The bird executes 
antics for a train of female admirers on a raised earthen 
mound. For a short period of the year, about January, 
the lyre bird loses its characteristic plumes and has to be 
content with the sober plumage of its mate. The fully- 
developed male lyre bird is one of the most handsome 
and notable of the forms of bird life of Queensland.— 
London Globe. 


| TAUGHT BY MAIL 


at home—during spare 
time. Newsystem—very 
simple—anyonecan learn. Few hours each week completes course. 
Diploma given. » Knowledge of bookkeeping necessary to success. 
Bookkeepers gev good pay—have short hours. @5; vial offer to first 
student in each town. Send for free booklet, “Key to Success.” 

Lincoln Commercial School, 623 Nasby Bide.. Toledo, Ohio 


airbanks-Morse 


RIRBANKS ably. This engine is a great 
success, thoroughly reliable 


Gasoline Tractor 


makes it possible to cultivate 
large areas much more profit- 


and will always develop its 
25 brake horse power. 


~~ Send for illustrated Bulletin No. TR449 
Fairbanks, Morse & Co. 


481 Wabash Avenue, CHICAGO, ILL. 


- 


Cano 
i 
Automa- 
i 
/ | 
Ant 
liancy guaranteed 25 years. All mounted ini4K solid 
gold diamond mountings. Will send you any style ring, pin 
or stud on approval—all charges prepaid —no money in advance. 
a@® Write for Free illustrated booklet, special prices and ring 
measure. WHITE VALLEY GEM CO., : 900 Saks Building, INDIANAPOLIS IND 
: 
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$18 to $30 


A WEEK SURE SELLING £VER-READY TOOL KIT 
DOUBLE THAT, IF YOU’RE A HUSTLER 


10 one 


With a Set of 
Arithmetic 


Help 


In this remarkable set of 
books any and all examples 
and problems are worked 
outand explained so simply 
that a childcan understand. 
| For the student or business 
man who docs not know 
arithmetic well, this set of 
books is a decided boon. 
It makes everything easy and clear. 
Set consists of 2 volumes of 630 pages. 
There are over 200 illustrations and color plates; 
bound in red silk cloth. It is the most complete 
and comprehensive explanation of all parts of arith- 
metics ever published. 

Send fora set. $2 brings the complete set anywhere. If 
“they do not please you in every way, return them at our ex- 
pense and get your money bak. Order now. 


Standard Sales Company 
23 Fifth Ave., CHICAGO 


wig 


Here agents, is the biggest winner yet. Broken all records. Weaver, 
(Farmer) made $1,500 last year. Only worked odd times. Just 
hink of the convenience. Ten tools in one. Hatchet, Hammer, 
Screw Driver, Wrench, Pipe Tongs, Nail Puller, Wire Cutter, 
Pinchers, etc. Req .res no effort. Just show and take money. 
J. W. Whipple, Tex., sold 28 in 8 hours, profit $19.00. W. W. 
Strauss, Pa., (Lawyer) sold 38 in 4 hours, profit $26.00. Johnson, 
Mo., wrote: ‘‘No canvasser but can sell hundreds around these parts. 
Send ‘em on, money order enclosed." Think how handy Every 
home, store, shop, factory—all need it—all buy. No scattered tools. 
No hunting right one. Nothing like it. Field unlimited; rewards 
great; hustlers getting rich. A. Hason, O., sold 21 first day. 
Frank Clayton, Mich., says: “Hatchet all you claimed. Neigh- 
bors all clamoring. Took 24 orders one day.” Mace of forged 
Steel. Not soldin stores. Free Sample to Workers. Unparalleled 
chance for ambitious men to getrich. Why not go to work supply- 
ing demand, appointing agents, collecting. Get this easy money. 
Yours for the asking. We'll help you make big success. Only 
act now—send no money—just a card, 


FOOTE MFG. CO., Dept. 460 D, DAYTON, OHIO 


TALLEST TREE IN THE WORLD—The tallest tree 
in the world so far as has been ascertained is an Aus- 
tralian gum tree of the species Eucalyptus Regnans, which 
stands in the Cape Otway range. It is no less than 415 
ft. high. Gum trees grow very fast. There is one in 
Florida which shot up 40 ft. in four years, and another 


in Guatemala which grew 120 ft. in 12 years. This FAUCET 
> corresponds to a rise of 10 ft. in a year, or nearly 1 ft. 
a month.—Minneapolis Journal. 


No. 1, 5-inch, with Emery $950 


Wheel, Buff Wheel, Polish 

and Pulley. Express prepaid, only 

No. 2, 6-inch, No. 3, 8-inch, same equipment 
as above, $3.50 and $6.00 prepaid. Positively 
¥7 the best made, neatest and most scientific- 
ally designed motor on the market. They run 
Washing Machines, Sewing Machines, Jig 


AGENTS WANTED for Whitney guaranteed Foun- 
tain Pens. pmplete line at 

mfg. prices. Splendid Christmas gifts. Easy to sell; large 
rofits. Exclusive territority. rite for Free Booklet. 
Whitney-Richards Co., 24] W. Superior Ave., Cleveland, 0, 


The History of the Telephone 


By HE ’ . nn 25 Ibs. ¢ essure and Get the proper size, then, “i 
- manened N. CASSON, Author of “The Romance of Steel,” etc our fees them you can’t do it with the Lippin- 
Everyone interested in electricity or mechanics will find this book cott, give it up.””. We make this motor anda 
both highly entertaining and instructive. The best presentation of powerful vacuum pump, on one base, for 


this important subject available—getit today. Profusely illustrated. ° An efficient outfit 
Cloth bound. 299 Pages. Indexed. $1.50 net. At all Booksellers or from Vacurm Cleaning at_ moderate cost 


A. C. McCLURG & CO., Publishers LIPPINCOTT S. S. & S. CO. , fete, 


ne 
NEW YORK CHICAGO SAN FRANCISCO | |49 Columbia St. NEWARK, N. J. Whevis,Panimetsre 
Marine Motors 


Are Absolutely Guaranteed 


Whether in speed, pleasure or work room, it is important that your motor is reliable under 
all conditions. It is impossible to have the satisfaction of this confidence with cheap, poorly 
built engines. Over 100,000 Fairbanks-Morse engines in use. 


Safety Starting Device—No Cranking —No Danger 


When you buy a Fairbanks-Morse engine you can be sure you are getting the best design, material 
and workmanship that can be offered. Special process of grinding the cylinder, crank, piston, rings, pin 
and shaft insures accuracy and efficiency on all occasions. Large hand hole in the crank case. Many 
exclusive Fairbanks-Morse features. Each Fairbanks-Morse engine is tested and must develop more 
than the rated horse power before it leaves the factory, and is guaranteed for one year. Mention this 
publication and send for a beautiful new catalogue No. TB 449. 

Four Cycle Medium Speed Marine Engines—4\ H. P. to 18 H. P. 
Four Cycle Heavy Duty Marine Engines—20 H. P. to 100 H. P. 


Fairbanks, Morse & Co. = Newyork London, Eng. 
481 Wabash Ave. CHICAGO St. Louis Louisville San Francisco 


Cleveland Cincinnati 
Seattle Portland 
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Dollars Saved in Building 


Write for FREE Samples and Booklet Describing 


WALL SHEATHING 


Bishopric Wall Board is cheaper and 
better than lath and plaster; also 
saves time in building 


This practical substitute for lath and plaster is easily 
nailed to studding. Being applied dry, it is at once 
ready for decoration—paint, paper or burlap. Saves 
time and labor ; is clean and sanitary; proof against 
cold, heat, dampness, vermin. 

Bishopric Wall Board is made of kiln-dried dressed 
lath, LIMBEDDED in hot Asphalt Mastic, and sur- 
faced with sized carboard;is cut at the factory into 
uniform sheets 4x4 ft. sq. and three-eighths of an 
inch thick, These sheets (delivered in crates) are 
easily and quickly nailed to studding ready for wall 
paper, paint or burlap. 


Guaranteed Proof Against Moisture, 
Heat, Cold, Sound and Vermin 


ITs MANY USES :—Bishopric Wall Board is used for dwellings, 
pleasure, health resort and factory buildings, new partitions in old 
buildings, finishing attics, cellars, porches, laundries, garages. 


Price $2.50 per 100 sq. ft., or $6.40 per crate of 256 sq. ft., 
f.o. b. factories, New Orleans, Cincinnati, or Alma, Mich. 


Bishopric Sheathing saves 75 per 
cent in material and labor. Ideal for 
frame or cement buildings 


Bishopric Sheathing is both better and cheaper than 
lumber. It’s the same material as Wall Board, but 
nish 1s not necessarily so fine; therefore costs less. 
Quickly nailed to studs with laths and aspha : ex- 
posed, forming dead air s: ace between laths and 
weather-boards. Makes smoother and more solid 
job than lumber; no holes, no shrinking, Proof 
against heat, cold and moisture. Saves fuel. 


For Cement or Stucco Work 
Bishopric Sheathing has no equal in economy and 
satisfactory results. Space between laths forms excel- 
lent key forcement. Moisture cannot penetrate as- 
phalt body of Sheathing. Our free booklet explains 

everything. Bishopric Sheathing also is used with excel- 
lent results as cheapest and best lining for dairy barns, 
poultry houses, stables and all other outdoor buildings. 


Price $2 per square of 100 sq. ft., or $5.12 per 
crate of 256 sq. ft., f. o. b. New Orleans, Cin- 
cinnati, or Alma, Mich. 


Write today for Free Samples and Booklet, describing Bishopric Asphalt Mastic 
Wall Board, Sheathing and Roofing. DEALERS, WRITE FOR PROPOSITION. 


THE MASTIC WALL BOARD & ROOFING MFG. C 


6O East Third Street 
CINCINNATI, OHIO 


Time and Its Measurement 


By JAMES ARTHUR 


Reprinted from Popular Mechanics. So far as 
known is entirely different from anything pre- 
viously written on the subject. Mr. Arthur is a 
great authority along this line, having for years 
made an extensive study of clocks, watches and 
time-measuring devices. 


Chapter 1--Historic Outline. 2--Japanese Clocks. 3-- 
Contents : Modern Clocks. 4--A ical Foundation of Time. 


“Written So You Can Understand It” 


64 pages. Profusely illustrated. Size 7x10in. Printed on 
coated paper with handsome blue cloth covers. 


Price $1.50 Postpaid 
Popular Mechanics Co., 225 Washington St., Chicago 


STILL MAKING FLINTS IN ENGLAND—The 
death of an old “flint knapper” at Brandon in Suffolk 
recalls the fact that flint working is the oldest industry 
in the British isles. 

Experts believe that some of the terms in use among 
the Brandon knappers are relics of the neolithic age. 

The ancient savage used the flakes of flint to tip his 
spear or his javelin, or to dress skins. Then came the 
demand for “strike-a-lights.” In the seventeenth cen- 
tury, the industry was revived by the need for flints for 
flintlock small arms. 


This continued until the percussion cap was imvented, 
but the industry was not even then killed entirely, for 
the flintlock guns were shipped abroad, to Africa and 
Asia, and the demand for flints brought many orders to 
the Brandon works. 

I do not know what the present prices are, but 10 
years ago, when I was making a study of the subject, 
they were: Second musket, 5s 6d a thousand; common 
musket, 4s 6d; second carbine, 5s; second horse pistol, 
3s 6d; common horse pistol, 2s 94; common carbine, 4s 
6d.—London Daily News. 


Hand-Engraved 
15 Jeweled Watch 
on FREE TRIAL 


WE PROVE OUR CLAIM 


BY SENDING OUR GREAT SPECIAL $24.50 WATCH 
ANY WHERE IN AMERICA ON A 10 DAYS’ FREE TRIAL 


NO DEPOSIT ON FIRST PAYMENT REQUIRED 
NO NOTES TO SIGN, NO INTEREST TO PAY 


172 POPULAR MECHANICS ADVERTISING SECTION 


OFFER is unparalleled, we will send itto you on a 10 DAYS’ FREE TRIAL. Ifyoudo not fin i 

it to be precisely as we represent it—if it does not keep perfect time or come up to your expectations, 

send it back and we will pay the return charges, too. Could anything be any fairer? Remember, 
we take all the risk—you are nothing out. It won't cost you a penny or a moment of bother. You will 
be under no obligation, unless you decide to keep it. Then you may take advantage of our 
EASY-TO-PAY-PLAN—50e A WEEK OR $1.00 EVERY TWO WEEKS UNTIL THE 
WATCH IS PAID FOR. This gives a man of modest income an opportunity of owning 
a really High-Class Watch. 

It is a 16-Size, Hand-Engraved, Heavy Gold-Filled Hunting Case that is WAR- 
RANTED FOR 20 YEARS. We give you the choice of a high-grade WALTHAM or 


Je to prove that this watch is everything that we claim for it and that our LIBERAL CREI a 


ELGIN 15-Jeweled movement, stem wind and stem set. This watch is sold by all reta:! 
A stores for $38.50. The price we make—$24,50—is the Wholesale Factory Price. REMEM- 
BER YOUR CREDIT IS GOOD. Send us your Name and Address TO-DAY. Don't let 
this opportunity pass. 


NATIONAL MANUFACTURING CO., Dept. P. M., 104 W. 17th St., NEW YORK 
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Ihe Cleanly Pen 


Give the cleanly fountain and you give a helpful, efficient life-time companion 
which will be a reminder through the years of the regard and affection of the giver. 
For father, mother, brother, sister, sweetheart, teacher, friend—what more suitable 
and appropriate?—and in giving a pen give the Cleanly pen—the Parker with the Luck 
Curve, not the inferior, straight inkfeed type. If broken by accident inside a year 


will repair or replace it. 


~-GEO. S. PARKER. 


s Cleanly Because of the Lucky Curve Christmas Gift Box Free 
it There are only two kinds of foun- You may have on request free with any 
8. tain pens—the common straight Parker pen an attractively decorated 
"i inkfeed type and the Parker with gift box typifying the spirit of Christ- 
‘4 curved inkfeed—the Lucky Curve. =. and splendidly suitable for presen- 
of Straight inkfeeds hold the ink after en ee 

the pen is returned to your pocket, Emblem Pens 

until the heat of the body forces it You could give no gift that would be 
id into the cap when it often soils more cherished than a Parker Emblem 
1. fingers and linen when you next pen. Mounted with solid gold bands, 
s- remove the cap to write. But the and emblems if rominent Orders; 
ns curved inkfeed—the Lucky Curve O. Elks, 
‘|. of the Parker—is self-draining. Masons, etc’, $12.00. 
Ss No ink in the inkfeed, none can be ld b l 
Ss. forced into the cap. The Parker So y Dealers 

is the one cleanly fountain pen If you can’t find a dealer—write tome. 
- because it alone has a Catalog free. Standard self- 
n- self-draining inkfeed — filling = Safety pens $1.50 

the Lucky Curve. to $250.00 
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No.5] No. Mo. 16 No. 15 

No. 51—83.50 simple artistic design 
with gold or silver name plate. 

No,.424%—$4.50 chased barrel, gold cap 
and band. Space for owner's name. 

No, 16—86.00 18k gold plate mounting. 
Space for owner's name. 

No. 20%4—£2.50 Lady's size, attractive 
ch barrel. 

No. 15—87.00 Tinted pearl] slabs held 
by gold bands. Space for owner’s name. 


Parker Jack-Knife Safety Fountain Pen 


Even carried upside down this unique little pen doesn’t leak. 


and keys on a 250 mile huntin, 
a lady’s purse or handbag. 


Ladies’ Special Jack-Knife Safety Pen, like illustration, with ring for 


I carried one in my pants pocket with my ket knife 
and boating trip, and it never leaked adrop. Goes —~ 


0 valves, springs or disappearing mechanism to get out of order. 


at in your lower vest pocket or in 


Ideal Pen 
For 


chi o 1 5 or 
For Men | 250; with gold band $3.00; piaiu witk | WOmen 
ul gold pens $3.00, $4.00 and $5.00, according to size. 
Ss 
PARKER PEN CO. — 
GEO. 8. PARKER ident. ) 11 Park Row, New York City. Canadian Branch: Buntin, 

» President. milton Canada. European Branch: 

169 Mill Street, JANESVILLE, WIS. Parker Pen Co., Stuttgart, Germany. 
ae Please Mention Popular Mechanics 
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DRAFTSMAN 


Will INSTRUCT PERSONALLY a 


S limited number selected, ambitious men in 


Practical Drafting, Detailing, Designing 


Drawing $125-$150 Monthly 
NOT MADE in Schoolrooms, 
NOT MADE by reading books, 
NOT MADE by making Copies, i 
NOT MADE at home drawing pictures 
from printed book lesson. 


LET ME TELL YOU: 
It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you. 


Draftsmen 


Are 
Are 
Are 
Are 


This $13.85 


DRAWING 
OUTFIT 


and Free Position. 


As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience — 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. . 
INSTRUCTION UNTIL COMPETENT and 

PLACED in POSITION at above Salary. 3 
DON’T waste TIME and MONEY trying to learn ‘ 


from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 19, Eng’s Equip’t Co. (Inc.), Chicago 


Please Mention Popular Mechasice 
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May Send You Free Samples 


To Prove That You Can Artistically Color and 
Finish Any Kind of Wood About the Home 


OU can produce any desired shade and effect. The expense is slight—the work 

easy and simple. First apply Johnson’s Wood Dye—made in 14 shades as listed 

below. Over the Dye lightly apply Johnson’s Prepared Wax—and you have a 
beautiful, rich, subdued finish that will not mar or show scratches. 

Johnson’s Wood Dye must not be confused with colored varnishes or stains, which 
merely coat the surface of the wood, hiding the natural grain beauty. Johnson’s Wood 
Dye is not a mere stain—-not merely a surface dressing—it is a deep-seated dye which 
goes to the very heart of the wood and stays there, fixing a rich and permanent color. 


Johnson’s Wood Dye 


is made in fourteen attractive shades, as follows: 


No. 126 Light Oak No. 140 Manilla Oak No. 130 Weathered Oak No. 122 Forest Green 
No. 123 Dark Oak No. 110 Bog Oak No. 131 Brown Weathered Oak No. 172 Flemish Oak 
No. 125 Mission Oak No. 128 Light Mahogany No. 132 Green Weathered Oak No. 178 Brown Flemish Oak 
No. 129 Dark Mahogany No. 121 Moss Green 
Pints, 50 cents each 


Johnson’s Prepared Wax 


dries quickly over Dye or any other finish so that it may be brought toa beautiful, dull, artistic finish. It should 
be used for all woodwork, floors and furniture, including pianos, and is just the preparation for Mission furniture 


Johnson’s Under-Lac 


is not a common varnish — but a thin, elastic spirit preparation 
superior to shellac or ordinary varnish, and is to be used over 
Wood Dye where a higher gloss than a wax finish is desired, drying 
hard in half an hour. Best preparation for linoleum and oilcloth, 
bringing out the pattern as glossy as new. Gallons, $2.50—smallet 
sizes down to half pints. 

Fill out the coupon for free samples and booklet 


S. C. Johnson & Son i 
“The Wood Finishing Authorities”’ 
Racine, Wisconsin = 
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=—=Free Sample Coupon™ ™ 
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W. F. HALL PRINTING COMPANY, CHICAGE 
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Fighting the Trust 


Burtineton Direct GuaRaNTEE 


AWatch Offer Without 
Parallel 


BB Write for our FREE book on 


watches; a book that posts you on = 
“selling systems,” and explains the Pi 
reasons for our most remarkable rock- LOMA SS 


bottom-price offer DIRECT TO YOU 
on the highest grade Burlington. 
IF YOU WANT a highest grade watch (ladies’ 


or gentlemen’s), or if you ever t to own 
such a watch, write NOW for the Burling- 
ton book. See coupon below. 

We won't ‘‘knuckle down’’ to selling systems 
among dealers, so we have decided to make such 
a tremendous and wonderful offer direct to the 
public on a first-class time piece, that no trust, 
no dealers under contract will or can stop us. 
You too will seize this opportunity to get the ‘‘Burlington Special’ direct on this wonderful offer, 

You should not buy a worthless watch just because it is cheap. Nor need you pay trust prices 
now for a top-notch watch. The free Burlington book explains. 


$2.5 A Month At An Anti-Trust Price 


$2.50 a month for the world’s most superb time piece! The easiest 
payments at the rock-bottom—the Anti-Trust price. To assure us that everybody will quickly accept 


this introductory direct offer, we allow cash or easy payments just as you prefer. 
of lady’s or gentleman’s open face or hunting case). 


No Money Down 
_— You risk absolutely nothing—you pay nothing—not one 


cent—unless you want the great offer after seeing and thoroughly inspecting the watc 


IDJUSTED TO 
TEMPERATURE 


CASE 
YEARS 


Aoyusteo To THe SeconD 


We ship the watch on approval, prepaid (your choice 


Now Write for the free book. It 


will tell you what you 
ought to know before you even exam- 
ine a watch. It will tell you the 


® inside facts about watch prices, 
BURLINGTON and will explain the many 
WATCH CO. superior points of the Bur- 


a lington over the double 


- hunos priced trust products. 
Pleasesend me (without »@ Justsend your name 


obligations and prepaid) 

your free book on watches % and address. 

and copy of your $1,000 chal- 

lenge, with full explanations No Letter Is 


of your cash or $2.50 a month 


Get the FREE Burlington Book 


THIS BOOKLET will quickly convince you 
too that you DO want an Anti-Trust watch—made 
in the independent factory that is fighting the 
trust as best it can by giving better quality and 
superior workmanshipthroughout; wewill quickl 
convince you that the Burlington watch, on which 
there is only one rock-bottom price (the same 
rock-bottom price everywhere) is THE watch 
for the discriminating buyer; that it is THE 
watch for the man or woman who wants, nct the 
largest selling brand which everybody has, but 
the best watch, the watch bought by experts, 
THE watch that is absolutely perfect in its many 
points of superiority—the Burlington Watch. 


offer on the Burlington Watch. % Necessary-- You will eee ° 
posted on inside facts and prices 
‘% COUPON when you send for the Bullington Company’s 
5 Will Do free book on watches. 
> BURLINGTON WATCH COMPANY 


Suite 1199, 19th St. & Marshall Bivd., Chicago, Hl, 
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